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INTRODUCTION

This Court has an opportunity to survey the large body of
persuasive scientific research on the unreliability of eyewitness
identifications developed since the decision by this Court in State v.
Laureano, 101 Wn.2d 745, 767-68, 682 P.2d 889 (1984), overruled on
other grounds by State v. Brown, 111 Wn.2d 124, 132-33, 761 P.2d 588
(1988). The jury instructions at issue in Laureano, were modeled on non-
scientific instructions in a 1972 case, United States v. Telfaire, 469 F.2d
552 (D.C. Cir. 1972) Questions involving eyewitness identification, which
were largely guesswork in the 1970’s have been elucidated by rigorous,
peer-reviewed research that is now widely accepted and has been hailed as
the “gold standard” of scientific research. As the New Jersey Supreme
Court observed when it recently had the same opportunity to review the
science of witness identification: “Experimental methods and findings
have been tested and retested, subjected to scientific scrutiny through
peer-reviewed journals, evaluated through the lens of meta-analyses, and
replicated at times in real-world settings.” State v. Henderson, 208 N.J.
208,27 A.3d 872,916 (2011). Indeed, this Court has already recognized
some of the key scientific concepts discussed in this brief, such as the

fallibility and malleability of memory, and the importance of estimator



variables such as “weapon focus.” State v. Cheatam, 150 Wn.2d 626, 648,
81 P.3d 830 (2003).

This Court has also recognized that juries should be advised about
“special” witnesses, such as accomplices, that require a “special kind of
attention” from juries. State v. Carothers, 84 Wn.2d 256, 268, 525 P.2d
731 (1974) (en banc). As this Court recognized in Carothers, courts have
expertise in evaluating special witnesses that the ordinary citizen cannot
be expected to have. Id. After decades of hearing scientific experts testify
on eyewitness identification issues, courts understand them better than ju-
rors commonly do.

While the question on appeal involves only a specific subset of the
mental processes of forming, storing and retrieving memories, and only
one of the mechanisms used to safeguard against erroneous eyewitness
identification, we present research on the full range of topics at issue in the
case below to permit a comprehensive review by this Court of this large
and complex body of science.

STATEMENT OF THE CASE

The key relevant trial testimony is follows:
The victim/witness was white and the perpetrator was African-American.
(21st 8:12-16, 9:6-7.) The perpetrator was wearing a hooded sweatshirt,

a baseball cap and sunglasses. (21st 9:21.) The perpetrator threatened to



kill the witness and showed him what appeared to be a gun in his waist-
band. (21st 30:3-5.) The witness was scared (21st 11:1-8.) and “dis-
turbed” and “terrified.” (20th 6.) He described the perpetrator as around
his own height and weight (21st 32:20-33:17), which is five feet, nine
inches tall and 210 to 220 pounds. (21st 32:20-33:12.) An African-
American male in the area who was significantly taller and heavier than
described, wearing a hooded shirt, a baseball cap and sunglasses, was de-
tained. (20th 8:2-6.) While the witness was with a police officer, a radio
call came in with the information that a suspect was “at gunpoint.” (20th
6:15.) The police officer told him they were driving to see a suspect and
to see if he could identify him. (20th 11:15-18; 10/21/09 23:17-25.) The
officer told a fellow officer to “uncuff” the detainee, who was several
blocks away. (20th 7:5-7; 21st 50:14-16.) The record does not reflect the
witness was out of earshot for this conversation. The witness saw the de-
tainee surrounded by multiple police officers. (20th 11:5-7.) The police
asked the detainee to put on his sunglasses on to assist with the identifica-
tion (21st 16:15-17; 70:16-17) and to pull his cap down on his head, “as
he had been at the crime.” (21st 70:15-17.) After the identification, the
police “immediately” handcuffed the detainee. (21st 71:7-9.) The witness
testified at trial: “if I were to walk down the street right now I probably

wouldn’t recognize him.” (21st 34:12-13.)



ARGUMENT

Over the past three decades, there has been an explosion of re-
search in the eyewitness identification field, which now contains the larg-
est and most rigorous body of scientific research of all law-related social
science fields. Social scientists, including Amici, haye c9ndugted jthou—i
sands of eyewitness identification experiments. These experiments dem-
onstrate how certain factors, both in isolation and in tandem with other
factors, can erode the reliability of eyewitness identification evidence.
This research has been published in hundreds of articles in a range of peer-
reviewed psychological journals. By relying on the scientific method and
using sound experimental designs, eyewitness identification researchers
have been able to ensure the internal validity' of their research findings.>

Publication of scientific findings in peer reviewed journals which
disclose the expetimental designs and analytical methods is an important
consideration in determining the validity of the findings. The peer review
process is a method of quality control that ensures the validity and reliabil-

ity of experimental research. Henderson, 27 A.3d at 892-93 (citing Mal-

! Internal validity refers to the reliability of a laboratory study’s research method, and
hence the reliability of its result. A study is internally valid if it has a control group,
avoids confounding factors, randomly assigns participants, eliminates the possibility of
experimenter bias to the greatest extent possible and does not arbitrarily omit data. See
Malpass et al., The Need for Expert Psychological Testimony on Eyewitness Identifica-
tion, in Expert Testimony On The Psychology Of Eyewitness Identification 3, 12-13



pass, supra note 2). By employing the scientific method to eyewitness
identification research, generations of researchers have ensured that the re-
search comported with the methodological requirements of the most de-
manding peer review journals in the field of psychology. This Court, for
example in State v. Cheatam, has acknowledged the force and weight of
this research.

The scientific rigor of eyewitness identification research is estab-
lished not only by its quantity and its quality, but also by the consistency
of its findings on particular variables, which are best captured by meta-
analytic reviews within the academic literature. Meta-analyses combine
data sets from large numbers of published studies performed by different
researchers in different labs under different circumstances (and can also
include the results of field studies), and convert them into a common met-
ric known as the ‘effect size.”

By merging several data sets that address the same question, id, at

893-94, meta-analyses can ascertain the mean effect size across a number

of studies, serving as a more powerful estimate than the effect size demon-

(Brian L. Cutler ed., 2009); Levine & Parkinson, Experimental Methods in Psychology
(1994). Additionally, any scientific inquiry must be falsifiable to be valid.

> Malpass et al., supra note 2 at 12-13.

3 “[T]there are numerous studies showing that contrary to many jurors’ beliefs upon ques-
tioning, it is more difficult for people of one race to identify people of a different race.”
Cheatam, 150 W.2d at 645-46, 81 P.2d at 840.

4 Shapiro & Penrod, Meta Analysis of Facial Identification Studies, 100 Psychol. Bull.
140, 140 (1986).



strated by a single study under a single set of assumptions and conditions.
By this means, a meta-analysis can detect consistent and significant pat-
terns of witness behavior across studies. The more consistent the conclu-
sions from aggregate data regarding the magnitude of impact of an
independent variable, the greater confidence scientists have in those con-
clusions.’ Id. at 893. By “systematically us[ing] prior research findings to
generate a fairly precise estimate of the effect sizes detected in a body of
research, [meta-analyses] . . . provide a succinct summary of the status of
scientific research in a particular domain.”
L THE FALLIBILITY OF MEMORY

Cognitive psychologists have long “established that when we ex-
perience an important event, we do not simply record it in our memory as
a videotape recorder would.”” Rather, what is perceived and stored in
memory is “often incomplete or distorted as a result of the individual’s
state of mind or the nature of the event observed.”®

Scientists analyzing the nature of memory have focused on its
three discrete stages: (1) the acquisition or encoding stage, when a wit-

ness perceives an event and information is thereby entered into the mem-

> See also id. (detailing the findings of several meta-analyses).

% See Penrod & Bornstein, Generalizing Eyewitness Reliability Research 2 The Handbook
of Eyewitness Psychology: Memory for People 529,535 (L. Lindsay et al. eds.,
2007) (detailing the findings of several meta-analyses).

" Loftus et al., Eyewitness Testimony: Civil and Criminal § 2-2, at 12 (4th ed. 2007).



ory system; (2) the retention or storage stage, the period between acquisi-
tion and the witness’s attempt to recall the information; and (3) the re-
trieval stage, when the witness attempts to recall the stored information.’
“This three-stage analysis is central to the concept of human memory,”
and “[p]sychologists who conduct research in this area try to identify and
study the important factors that play a role in each of the three stages.”"
Those psychologists, including Amici, have identified in particular nu-
merous factors that may adversely affect an eyewitness’s memory at each
stage. At the acquisition stage, memory is subject to both event-specific
variables (such as the presence of a weapon at the crime scene) and wit-
ness—speciﬁc variables (such as race).!! At the retention stage, additional
factors such as the passage of time or post-event information may con-
taminate the witness’s memory.12 At the retrieval stage, a witness’s mem-
ory can be impacted by the environment in which the retrieval is taking
place and the wording of questions being asked.

Building on this body of research regarding the nature of memory

generally, scientists have conducted many empirical studies—most using

¥ Brigham et al., Disputed Eyewitness Identification Evidence, 36 Ct. Rev. 12, 13 (1999).
? See Loftus et al., supra note 7, at 13.

10 1 d

"y

2 1d. Because memory is subject to many sources of contamination, researchers have
recommended that it be regarded as similar to trace evidence from a crime scene, such as
a fingerprint or hair sample. See, e.g., Wells, Eyewitness Identification: Systemic Re-
Jorms, 2006 Wis. L. Rev. 615, 622-23 (2006).



controlled experimental methods—that document the adverse impact of
various factors on the accuracy of eyewitness identification.
IL. EYEWITNESS RESEARCH

Researchers agree that the accuracy of eyewitness identifications is
significantly affected by two types of factors: “estimator variables,” which
relate to the eyewitness’s direct experience of the event, and “system vari-
ables,” which relate to investigative procedures following the event.

A. Estimator Variables Present in this Case

Estimator variables are factors beyond the control of the criminal
justice system." They can include factors related to the incident, the wit-
ness, or the perpetrator and can affect an eyewitness’ ability to perceive
and remember an event,

1. Own-race or Cross-race Bias

Extensive empirical research demonstrates that people are better
able to remember faces of their own race than those of a different race, a
phenomenon known as “own-race bias” or “cross-race bias.” Own-race

bias is a very robust effect, found across a variety of racial groups,* age

1 See Wells, Applied Eyewitness-T. estimony Research: System Variables and Estimator
Variables, 36 J. of Personality and Social Psychol. 1546, 1546 (1978).

" See e.g. Chance & Goldstein, The Other-Race Effect and Eyewitness Identification, in
Psychological Issues in Eyewitness Identification 153-176 (Ludwig Siegfried et al. eds.,
1996); Meissner & Brigham, Thirty Years of Investigating the Own-Race Bias in Memory
Jor Faces: A Metaanalytic Review, 7 Psychol. Pub. Pol’y & L. 3-35 (2001).



groups'® and reco gnition tasks.'® Therefore, as the New J ersey Supreme
Court found, “cross-racial recognition continues to be a factor that can af-
fect the reliability of an identification.” Henderson, 27 A.3d at 907.

There are at least three meta-analyses involving this phenomenon,
and all support the conclusion that other-race recognition is less reliable
than same-race recognition. Most recently, a 2001 meta-analysis of re-
search involving laboratory-based face-recognition'’ found that the odds
of a mistaken identification are 1.56 times higher with other-race faces
than with same-race faces. Similarly, the odds of a correct identification
are 1.4 times higher for own-race face as compared with performance on
other-race faces, and the odds of a correct decision are 2.2 times higher in
same-race faces, as compared to other-race faces.

Two carlier meta-analyses looked specifically at experiments in-
volving white and African-American subjects.'® The unequivocal conclu-
sion of both of these earlier meta-analyses was that both white and
African-American subjects evidenced an overall tendency to recognize

faces of their own race better than other-race faces. Though scientists do

1 See e.g. Corenblum & Meissner, Recognition of Faces of Ingroup and Outgroup Chil-
dren and Adults, 93 J. Experimental Child Psychol. 187-206 (2006).

1% See, e.g., Lindsay et al., Other-Race Face Perception, 76 J. Applied Psychol. 587-89
(1991); Meissner & Brigham, supra note 20, at 3-35.

7 Meissner & Brigham, supra note 14, at 15, 21 (spanning 39 research articles and nearly
5,000 participant witnesses).



not fully understand the origins of the differential encoding systems that
cause the own-race effect, research suggests that the effect does not seem
to be related to prejudice.”

2, Disguise

Disguises may include hats, glasses, wigs and facial hair, as well as
masks. Henderson, 27 A.3d at 907. Research has shown that the encod-
ing process for storing information about a face is impaired when a perpe-
trator is simply wearing a hat®® or sunglasses.?!

One experiment measured the effects of such “disguise” on subse-
quent identification accuracy by using a perpetrator in a staged setting
who wore a knit pullover cap covering his hair and hairline in some cases
and not in others. Identification accuracy was appreciably reduced for

witnesses in the disguise condition, from 45 percent accuracy in the no-hat

condition, to 27 percent in the disguise condition.??

"® Bothwell et al., Cross-Racial Identification, 15 Personality & Soc. Psychol. Bull. 19
(1989); Anthony et al., Cross-Racial Facial Identification: A Social Cognitive Integra-
tion, 18 Personality & Soc. Psychol. Bull. 296 (1992).

P See Meissner & Brigham, Thirty Years of Investigating the Own-Race Bias in Memory
Jor Faces: A Meta-Analytic Review, 7 Psychol. Pub, Pol’y & L. 3, 7 (2001) (citing nu-
merous studies).

% Cutler, et al., Improving the Reliability of Eyewitness Identification: Putting Context
Into Context, 72 J. Applied Psychol. 629 (1987).

?! See Hockley, et al., Shades of the Mirror Effect: Recognition of Faces With and With-
out Sunglasses, 27 Mem. Cogn. 128, 130 (1999) (“Faces, particularly if they appear
wearing sunglasses, may also engender strong, accurate, and confident feelings of famili-
arity in the absence of recollection.”).

22 patterson & Baddeley, When Face Recognition Fails, 3 J. Experimental Psychol. Hum.
Learning & Memory 406, 410, 414 (1977).
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3. Weapon Focus

When a visible weapon is used during a crime, it can distract a
witness and draw attention away from the culprit. Henderson, 27 A.3d at
904. The phenomenon of “weapon focus effect” occurs when the presence
of a weapon interferes with an eyewitness’s ability to encode a perpetra-
tor’s face.”> The weapon-focus effect interrupts the victim’s attention to
the perpetrator’s face and may also inhibit the memory trace by affecting
long-term memory formation.**

A meta-analysis of nineteen weapon-focus studies that involved
more than 2,000 identifications found an average decrease in accuracy of
about 10 percent when a weapon was present. > In a separate study, half
of the witnesses observed a person holding a syringe in a way that was
personally threatening to the witness; the other half saw the same person
holding a pen.?® 64 percent of witnesses from the first group misidentified
a filler from a target-absent lineup, compared to 33 percent from the sec-

ond group.?’

 Loftus et al., Some Facts About “Weapon Focus,” 11 L. & Hum. Behav. 55 (1987).
# Steblay, 4 Meta-Analytic Review of the Weapon Focus Effect, 16 L. & Hum. Behav.
413 (1992).

25 Id

%6 Maass & Kohnken, Eyewitness Identification: Simulating the “Weapon Effect”, 13 L.
& Hum. Behav. 397, 401-02 (1989).

¥ See id. at 405.
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Weapon focus can also affect a witness’s ability to describe a per-
petrator. A meta-analysis by amicus Dr. Nancy K. Steblay of ten studies
showed that “weapon-absent condition[s] generated significantly more ac-
curate descriptions of the perpetrator than did the weapon-present condi-
tion.””® A recent dissertation study at John Jay College (conducted by an
active duty Connecticut police chief) used a videotaped robbery and found
that in a no-weapon condition, witnesses were able to correctly identify
the target 78 percent of the time.?’ When a weapon was implied (by the
perpetrator waving his hands around in his pocket), accuracy dropped to
55 percent and when a weapon was actually shown, accuracy dropped to
33 percent.

The duration of the crime is also an important consideration.
Weapon-focus studies speak to real-world “situations in which a witness
observes a threatening object . . . in an event of short duration.”
Henderson, 27 A.3d at 905. Thus, when the interaction is brief, the pres-
ence of a visible weapon can affect the reliability of an identification and

the accuracy of a witness’ description of the perpetrator. Id.

2 Steblay, supra note 24, at 417.

2 DeCarlo, 4 Study Comparing the Eyewitness Accuracy of Police Officers and Citizens
(2010) (unpublished Ph.D. thesis, City University of New York).
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4, Stress

A witness to a violent crime experiences heightened stress, a de-
fensive reaction with clear physiological responses (e.g., acceleration in
heart rate, increased blood pressure and muscle tone).*’ By comparison, a
person experiencing moderate stress would undergo none of these physio-
logical changes. Research has demonstrated that a witness’s high level of
stress reduces the accuracy of identifying a perpetrator.’!

In 2004, Amicus Dr. Steven Penrod and other researchers exam-
ined all of the studies on the relation of high stress to accuracy in identifi-
cations.”> The meta-analysis concluded that high stress reduced correct
identification rates by one-third, from 59 percent to 39 percent, compared
to identification rates involving low stress,>® supporting the hypothesis that
high levels of stress negatively impact accurate recall and correct identifi-
cation rates,* even while moderate levels of stress can actually improve
cognitive processing.

To illustrate, a study at the “Horror Labyrinth,” a London Dungeon

tourist attraction, used self-report measures of anxiety, validated against

%% Deffenbacher et al., 4 Meta-Analytic Review of the Effects of High Stress on Eyewit-
ness Memory, 28 L. & Hum. Behav. 687 (2004) (citing
Psychol. Rev. 185 (1984)).

*! Tredoux ef al., Eyewitness Identification, in Encyclopedia of Applied Psychology 875,
878 (Charles Spielberger ed., 2004).
32 Deffenbacher et al., A Meta-Analytic Review of the Effects of High Stress on Eyewit-
ness Memory, 28 L. & Hum. Behav. 687 (2004).

Id
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heart-rate changes.*® Tourists encountered a “scary person” while slowly
walking around the labyrinth later, they were tested to see if they could
identify the scary person from a 9 person photo-array. Only 18 percent of
those with higher anxiety were able to identify the scary person/culprit,
compared with 75 percent of the witnesses experiencing lower anxiety.

B. System Variables Present in this Case

Scientists have developed a large body of research on the extent to
which variables outside the estimator can affect witnesses’ storage and re-
trieval of memories, leading them to “misremember” both faces and the
circumstances in which they saw them.

1. Showups

A “showup” procedure is essentially a one-person line-up: a single
suspect is presented to a witness to make an identification. Often showups
involve persons who were apprehended because they were near the scene
of the crime and matched the overall description given by the eyewit-
ness.’® By their nature, showups implicitly indicate a belief that a sus-
pected perpetrator has been identified. Perry v. New Hampshire, 565

U. S. (2012) (slip op. at 13).

341d.

3 Valentine & Mesout, Eyewitness Identification Under Stress in the London Dungeon,
23 Applied Cognitive Psychol. 151 (2008).

3 See Dysart et al., Show-ups: The Critical Issue of Clothing Bias, 20 Applied Cognitive
Psychol. 1009 (2006).
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The relative unreliability of a showup procedure is evident when
compared with an unbiased lineup procedure, which is truly a test of the
match between the suspect’s appearance and the witness’s memory of the
perpetrator. In a properly carried-out lineup, an innocent suspect is falsely
identified only if, by chance, he matches the witness’s memory of the per-
petrator better than do the five fillers. In a showup procedure, by contrast,
a positive identification of the suspect should depend on a match between
the suspect’s appearance and the witness’s memory of the perpetrator, but
it can very well depend as well on irrelevant factors, including the wit-
ness’s expectation that a detained person is the perpetrator, any pressure
on the witness to make a positive identification, a natural proclivity to say
“yes” or “no” in such a situation, and a victim’s desire for an arrest.
Showups cannot be conducted blind or double-blind. In fact, as discussed
below, showups increase the risk that witnesses will base identifications
more on similar distinctive clothing than on similar facial features.>” Asa
result, there is no principled manner to assess how much credence to put in
a positive identification in a showup procedure.

A meta-analysis of 12 studies involving 3,013 participants found

that in target-present presentations, the showup and lineup will produce

%7 See id. 1019; see also Yarmey et al., Accuracy of Eyewitness Identifications in Show-
ups and Lineups, 20 L. & Hum. Behav. 459, 461, 470 (1996); Gonzalez et al., Response
Biases in Lineups and Showups, 64 J. Personality & Soc. Psychol. 525 (1993).
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approximately the same results (46 percent vs. 45 percent correct identifi-
cations), but that dangerous false identifications of innocent suspects are
much higher in showups than lineups (23 percent vs. 10 percent).*®

Unlike properly designed and conducted lineups, showups fail to
provide a safeguard against witnesses with poor memories or those in-
clined to guess. Henderson, 27 A.3d at 903. A proper lineup tests the
match between a witness’s memory of a perpetrator and the suspect’s ap-
pearance: a mistaken identification could be the selection of either the
suspect or a filler. During a showup, however, every mistaken identifica-
tion will point to an innocent suspect. Id. Researchers have found that
“false identifications are more numerous for showups [compared to line-
ups] when an innocent suspect resembles the perpetrator.”>

2. Clothing Bias

Clothing bias occurs when a witness makes an identification from
a procedure (such as a showup) where the clothing that the perpetrator was
wearing and the clothing worn by a suspect in the procedure are the same
or very similar. ** Clothing bias has been found to decrease identification

accuracy. A study in 1996 found that when a similar-looking (innocent)

* Steblay et al., Eyewitness Accuracy Rates in Police Showups and Lineup Presenta-
tions: A Meta-Analytic Comparison, 27 L. & Hum. Behav. 523 (2003).
% See id. at 523 (conducting meta-analysis).
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suspect was present in a showup wearing the same clothing that was worn
by the target, false identifications were higher than when the innocent sus-
pects wore different clothing.*’ In short, the risk to an innocent suspect
who has a similar appearance to a perpetrator may be increased by cloth-
ing bias.*

Research has shown that approximately 50 percent of all informa-
tion reported by eyewitnesses relates to a perpetrator’s clothing® and are
often more distinctive than physical descriptions of the person.** The par-
ticipants in a study conducted by Amica Jennifer Dysart and others, made
significantly more false identifications of innocent suspects wearing the
same distinct clothing as that worn by a target with similar appearance.*’
When a witness provides a general physical description combined with a
detailed clothing description, law enforcement is likely to select a suspect

based on a clothing match if such a person is located near the scene of a

“ Lindsay et al., Do the Clothes Make the Man?: An Exploration of the Effect of Lineup
Attire on Eyewitness ldentification Accuracy, 19 Canadian J. Behav. Sci. Special Issue:
Forensic Psychol. 741 (1987).

* Yarmey et al., Accuracy of Eyewitness Identifications in Show-ups and Lineups, 20 L.
& Hum. Behav, 459 (1996).

“ Dysart et al., Show-ups: The Critical Issue of Clothing Bias, 20 Applied Cognitive
Psychol. 1009 (2006).

* Lindsay et al., Do The Clothes Make The Man? An Exploration Of The Effect Of
Lineup Attire On Eyewitness Identification Accuracy, 19 Can. J. Behavioral Sci. 464-78
(1987); Lindsay, et al., Default Values in Eyewitness Descriptions: A Problem for the
Match-to-Description Lineup Foil Selection Strategy, 18 L. & Hum. Behav., 527-41
(1994).

* Dysart et al., Mugshot Exposure Prior to Lineup Identification Interference, Transfer-
ence, and Commitment Effects, 86 J. Applied Pyschol. 1280 (2001).
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crime. When a suspect in such a circumstance is placed in a showup,
clothing bias presents an even greater risk of false identification.*® Asa
result, if a person who resembles the perpetrator is apprehended near the
scene of the crime, is placed in a showup, and is wearing distinct clothing
similar to that described by the eyewitness, the likelihood of false identifi-
cation is considerable.?’
3. Pre-Identification Instruction Bias

There is a broad consensus for the practice of preceding all identi-
fication procedures with instructions to the witness that the perpetrator
may or may not be in the lineup or array and that the witness should not
feel compelled to make an identification.*® Scientists agree that without
an appropriate warning, witnesses may misidentify innocent suspects be-
cause they look more like the perpetrator than do the other lineup mem-
bers.*

A 1981, study found that the failure to warn witnesses that the per-

petrator may or may not be present resulted in 78 percent of witnesses

* Dysart et al., Show-ups: The Critical Issue of Clothing Bias, 20 Applied Cognitive
Psychol. 1009 (2006).

“1d.

7 14

“® Henderson, 277 A.3d at 897 (calling the practice “uncontroversial®).

® There isa significant decrease in mistaken identification when witnesses are warned
that the perpetrator may not be present in the lineup. See, e.g., Steblay, Social Influence
in Eyewitness Recall: A Meta-Analytic Review of Lineup Instruction Effects, 21 Law &
Human Behav. 283 (1997); Clark, A Re-examination of the Effects of Biased Lineup In-
structions in Eyewitness Identification, 29 Law & Human Behav. 395 (2005).
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making an identification — even in a target-absent lineup — whereas by giv-
ing the warning reduced the number of mistaken identifications to 33 per-
cent.’® Since then two separate meta-analyses have found that there is a
significant decrease in mistaken identification when witnesses are warned
that the perpetrator may not be present in the lineup.’! Thus, as Hender-
son found, “The failure to give proper pre-lineup instructions can increase
the risk of misidentification.” Henderson, 27 A.3d at 897. Pre-
identification instruction bias is plainly a risk in the case of a showup
where the witness is told that he will be shown a suspect.
4, Post-Identification Suggestive Feedback

Information received by witnesses after an identification can affect
their memory.> Experiments conducted in the 1970°s demonstrated that
memories can be altered by pre-identification remarks. A study by Dr.
Elizabeth Loftus involved a video that included no image of a barn. Hen-
derson, 27 A.3d at 899. After viewing the video, some subjects were
asked how fast the car was going when it passed a barn, and others were

asked a question that included no mention of the imaginary barn. One

% Malpass & Devine, Eyewitness Identification: Lineup Instructions and the Absence of
the Offender, 66 J. Applied Psychol. 482, 485 (1981).

3! See Wright & Skagerberg, Postidentification Feedback Affects Real Eyewitnesses, 18
Psychol. Sci. 172, 175 (2007) (inaccuracy rate of 26.6 percent).

%2 See, e.g., Bradfield et al., The Damaging Effect of Confirming Feedback on the Rela-
tion Between Eyewitness Certainty and Identification Accuracy, 87 J. Applied Psychol.
112 (2002).
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week later, approximately 17 percent of the subjects who were asked the
barn question recalled seeing it, while fewer than 3 percent in the other
group had a false memory of a barn.>

Significantly, a witness’s confidence in his or her observations
may increase with information received during the investigation, a phe-
nomenon referred to as “confidence malleability.”** As Henderson found,
confirmatory or post-identification feedback, which occurs when police
signal to eyewitnesses that they correctly identified the suspect, can reduce
doubt and engender a false sense of confidence in a witness. 27 A.3d at
899. The substantial research about confirmatory feedback includes a
meta-analysis of 20 studies encompassing 2,400 identifications that found
that witnesses who received feedback “expressed significantly more . . .
confidence in their decision compared with participants who received no
feedback.”’ This 2006 meta-analysis supports the simple point that eye-
witnesses who were told that they had made a correct identification were
more certain than before that they had correctly identified the target.

The more striking, and certainly more troubling, finding in this ex-

tensive research is that the subjects given confirmatory feedback recon-

% Loftus, Leading Questions and the Eyewitness Report, 7 Cognitive Psychol. 560, 566
(1975).

> See Wright & Skagerberg, supra note 51.

% See Douglass & Steblay, Memory Distortion in Eyewitnesses: A Meta-Analysis of the
Post-Identification Feedback Effect, 20 Applied Cognitive Psychol. 859 (2006).
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structed their memories of the event in such a way that in their revised
memories they had a better opportunity to view the perpetrator than in re-
ality. Scientific research shows that “those who receive a simple post-
identification confirmation regarding the accuracy of their identification
significantly inflate their reports to suggest better witnessing conditions at
the time of the crime, stronger memory at the time of the lineup, and
sharper memory abilities in general.”® In one study, involving an analysis

%7 the

of identifications from line-ups by eyewitnesses to actual crimes,
eyewitnesses were asked to rate three meta-memory aspects of their ability
to make an accurate identification on a scale of one to ten and then were
told whether they had identified the suspect or a filler. The study found
that witnesses who were told they had correctly identified the suspect in-
creased their ratings of how closely they were paying attention, how good
their view was and how easily they had identified the subject. Conversely,
witnesses who were told they had not identified the suspect were more
likely to report that they did not have a good view or that the task was

more difficult. The counter-intuitive finding that witnesses receiving con-

firmatory feedback change their memory for the circumstances of the

% Id. at 864-65; see also Wells & Bradfield, “Good, You Identified the Suspect”: Feed-
back to Eyewitnesses Distorts their Reports of the Witnessing Experience, 83 J. of Ap-
plied Psychol. 360 (1998).

TSee Wright & Skagerberg, Postidentification Feedback Affects Real Eyewitnesses, 18
Psychol. Sci. 172 (2007).
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event is demonstrated by research that is consistent, reliable, and robust
with large effect sizes obtained for most dependent measures (including
opportunity to view, and attention paid).”® As Henderson recognized, the
effects of confirmatory feedback can be lasting:> 27 A.3d at 900.

C. Juror Research

There is strong evidence that juries widely “over believe” the reli-
ability of eyewitness identifications, and that eyewitness testimony is
therefore highly incriminating. In a pioneering demonstration of juries’
credulity of eyewitnesses, Dr. Elizabeth Loftus had participants in a study
read a summary of a court case that either included or did not include the
positive identification testimony of an eyewitness together with some
other incriminating testimony. The percentage of participants voting
guilty was 18 percent when no eyewitness was present and 72 percent
when one was.”® Other studies, conducted in a variety of contexts, con-
firm that eyewitness testimony is persuasive.’!
In a seminal 1983 study, researchers presented individuals with

crime scenarios derived from previous empirical studies and asked the in-

dividuals to predict the accuracy rate of eyewitness identifications ob-

58
1d
% See Neuschatz et al., The Effects of Post-Identification Feedback and Age on Retro-
spective Eyewitness Memory, 19 Applied Cognitive Psychol. 435, 449 (2005).
% Loftus, The Incredible Eyewitness, 8(7) Psychology Today 116 (Dec. 1974).
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served in the studies.®? Nearly 84 percent of respondents overestimated
the accuracy rates of identifications.*> Moreover, the magnitude of the
overestimation was significant. For example, the study’s respondents es-
timated an average accuracy rate of 71 percent for a highly unreliable sce-
nario in which only 12.5 percent of eyewitnesses had in fact made a
correct identification.5*

The reasons that jurors “over believe” eyewitness identifications
lie in the complexity of the science and widespread lack of awareness for
some of its basic precepts, as this Court recognized in Cheatam, (“[L]ay
people may not be as aware of the malleability of eyewitness confidence
or weapon focus.”) 150 Wn.2d at 648, 81 P.3d at 841, citing Brian L. Cut-
ler, Strategies for Mitigating the Impact of Eyewitness Experts, 37 Pros.
14, 19-20 (2003)).

D. Jury Understanding of Eyewitness Factors

Extensive surveys of lay understanding of eyewitness issues show
a “discrepancy between lay understanding of factors affecting eyewitness
accuracy and what decades of empirical research has reliably demon-

strated to be true” and that “jurors ... exhibit important limitations in their

5! Leippe & Eisenstadt, The Influence of Eyewitness Expert Testimony on Jurors’ Beliefs
and Judgments, 169, 171 (Brian L. Cutler ed., 2009).

62 See Brigham & Bothwell, The Ability of Prospective Jurors To Estimate the Accuracy
of Eyewitness Identifications, 7 L. & Hum. Behav. 19, 22-24 (1983).

® See id. at 28.
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knowledge of eyewitness issues, their knowledge diverges significantly
from expert opinion, and it is not high in overall accuracy.”®

Lay understanding of the various system and estimator variables
and their impact on eyewitness testimony varies widely depending on the
variable in question.® As this Court recognized in Cheatam, some estima-
tor factors are “common sense,” and easily understood by jurors.
Cheatam, 150 Wn.2d at 648. A meta-analysis of surveys assessing lay
knowledge of eyewitness issues testing 16 variables found that lay wit-
nesses did not understand 75 percent of them, including cross-race bias
and weapons focus.%’

This meta-analysis, completed in 2010, reviewed 23 surveys, with
a total of 4,669 participants, performed over the past 30 years.®® Accurate
answers by lay persons were recorded only 67 percent of the time, with

performance for estimator variables not as strong as for system variables.*

Notably, estimator variables that are more abstract and harder to quantify,

% See id. at 24,

5 Benton et al., Eyewitness Memory is Still Not Common Sense: Comparing Jurors,
Judges and Law Enforcement to Eyewitness Experts, 20 Applied Cognitive Psychol, 115,
126 (2006).

5 See, e. 8., Desmarais & Read, After 30 Years, What Do We Know about What Jurors
Know? A Meta-Analytic Review of Lay Knowledge Regarding Eyewitness F. actors, 30 L.
& Hum. Behav. 200 (2010).

" Id. at 203.

% I1d. at 202.

% Id. at 205. A 2006 study concluded the same, observing “It is possible that the impact
which system variables have on eyewitness accuracy may be easier to assess or assimi-
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such as own-race bias and weapon focus, are demonstrably less under-
stood by jurors than other variables, such as the opportunity to view the
perpetrator’s face and alcohol intoxication.

Extensive studies of jury understanding of own-race bias demon-
strate that jurors do not understand the impact of own-race bias on identi-
fications.” The 2010 meta-analysis of 23 surveys (all of which looked at
juror awareness of own-race bias) found an over-all accurate response rate
of only 57 percent.” Own-race bias is thus considered “beyond the ken”
of potential jurors.”

III. THE RISK OF AN ERRONEOUS IDENTIFICATION
IN THIS CASE

The defendant, an African-American male, was identified bya
white male following an incident that occurred at dusk and allegedly in-
volved a weapon. The defendant is a different height and weight than the
man in the victim’s vague initial description. The perpetrator was report-
edly wearing a baseball cap and sunglasses at the time of the incident,

concealing his eyes. In short, the different races of the two men, the “dis-

late, simply because lay people have fewer existing beliefs that are contradictory and
well-entrenched about the nature of their influence.” Benton et al., supra note 73, at 126.
™ Schmechel et al., Beyond the Ken? Testing Jurors’ Understanding of Eyewitness Reli-
ability Evidence, 46 Jurimetrics 177, 200, 204 (2006) (noting that almost half of the
study’s survey respondents thought cross-race identifications were of the same reliability
as same-race identifications).

" Desmarais & Read, supra note 74, at 203.
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guise” worn by the perpetrator, the presence of a weapon, and the stress of
the confrontation are estimator variables that can separately and in combi-
nation reduce the likelihood of an accurate identification.

The identification procedure used here further increased the risk of
an erroneous identification. The defendant was detained based on his
proximity to the altercation, his clothing, and a vague physical description,
including his race. The eyewitness was informed that the police had
stopped a suspect and was asked to identify him. The eyewitness saw Mr.
Allen, surrounded by police officers. Mr. Allen’s face was made less visi-
ble when an officer asked him to lower his cap and cover his face with
sunglasses that he was carrying. This showup was conducted under sug-
gestive circumstances and with Mr. Allen intentionally presented to look
like the described perpetrator. The resulting identification, and the subse-
quent in-court identification of Mr. Allen,” may have been affected by

these system variables.

 Id. at 209. “Weapon focus” is also “beyond the ken.” Id. At 52 percent, this variable
was the third lowest average of the 16 variables included in the study, and was constant
over time. Id. at 203, 206,

7 Scientists have also researched a “commitment effect,” where a witness tends to con-
tinue to make the same identification in subsequent identification procedures, even if the
first identification was erroneous. Deffenbacher et al., Mugshot Exposure Effects: Retro-
active Interference, Mugshot Commitment, Source Confusion, and Unconscious Trans-
Jference, 30 L. & Hum. Behav. 287 (2006).
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IV.  IMPROVING CRIMINAL TRIALS WHERE
EYEWITNESS IDENTIFICATION IS ADMITTED

A. Limitations of Traditional Adversarial Tools

Courts have historically relied on cross-examination as a safeguard
against erroneous eyewitness identification.”* This safeguard will be ef-
fective only if, inter alia, the defense attorney is familiar with the condi-
tions that affect the accuracy of an identification and asks questions that
elicit relevant information, the jurors understand the information high-
lighted in the cross-examination and incorporate that knowledge in their
decision-making, and the eyewitness accurately provides testimony reflec-
tive of the actual event and not subsequent memory that has been influ-
enced by feedback.” Research calls into question the likelihood that any
of these assumptions will typically hold true.”®

Cross-examination of an eyewitness is especially ineffective with
respect to own-race bias. The value of cross-examination lies in its capac-
ity to elicit facts known but not disclosed by the witness. Own-race bias,
however, may well not be appreciated by an eyewitness, and questioning
on the point would only result in a denial, rather than exposure of the im-

pairment. Moreover, own-race bias cannot be elicited by any physical

7 Devenport et al., Effectiveness of Traditional Safeguards Against Erroneous Convic-
tion Arising from Mistaken Eyewitness Identification in Expert Testimony on the Psy-
chology of Eyewitness Identification 51, 57 (Brian L. Cutler ed., 2009).

™ See generally id,
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demonstration as can other impairments, such as poor eyesight or a poor
memory. In short, none of the time-honored forms of cross-examination
will demonstrate own-race bias.””

B. Usefulness of Expert Testimony

Multiple studies evaluating layperson knowledge of factors affect-
ing eyewitness have shown that jurors do not understand many of the vari-
ables that influence eyewitness identifications,”® as explained supra. Even
when they do, they do not know how to apply their understanding to the
interpretation of evidence.” This limited understanding by non-experts of
the 30 years of scientific research can apply to attorneys and judges, as
well as jurors, limiting effectiveness of traditional safeguards.® Expert
testimony supplies a means to transfet or deliver this body of research to
the courtroom. Experts in eyewitness identification can alert jurors to the
existence of factors known to have effects on identification, and to indi-
cate how strong those effects have been shown to be. In that sense, such
experts are educators, rather than providers of ultimate opinion testimony

(i.e., on whether a specific eyewitness made an accurate identification).

7S See generally id.

my ohnson, Cross-Racial Identification Errors in Criminal Cases, 69 Cornell L. Rev. 934
(1983).

s Malpass et al., The Need for Expert Psychological Testimony on Eyewitness Identifica-

tion, in Expert Testimony on the Psychology of Eyewitness Identification 3,9 (Cutler ed.,
2009).
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This Court has, of course, recognized in Cheatam that some eyewitness-
identification issues, such as cross-racial identification, weapons focus and
stress, are appropriate subjects for expert testimony.®!

Expert testimony on eyewitness issues has been shown to improve
juror knowledge about influences on eyewitness reports.> A 1989 study
by Amicus Steven Penrod and others tested a large sample of college stu-
dents and experienced jurors using a videotape of an armed robbery trial
and various witnessing and identification conditions.® Expert testimony
was found to increase juror sensitivity to both types of conditions: without
expett testimony, the number of guilty verdicts was the same for both
good and poor conditions, but, with expert testimony, guilty verdicts were
significantly higher when conditions were good than when they were poor.
A later study also demonstrated that expert testimony results in fewer
guilty verdicts when viewing conditions are poor,* suggesting that the ef-
fect is not simply skepticism, but appropriate skepticism. In another

study, mock jurors rated an eyewitness identification that was flawed as

% Devenport et al., Eyewitness Identification Evidence: Evaluating Commonsense
Evaluations, 3 Psychol. Pub. Pol’y & L. 338 (1997).

8 State v. Cheatam, 150 W.2d 626, 648, 81 P.3d 830 (2003).

%2 Ramirez et al., Judges’ Cautionary Instructions on Eyewitness Testimony, 14 Am. J.
Forensic Psychol. 31 (1996); Devenport et al., How Effective Are Cross-Examination and
Expert Testimony Safeguards? Jurors’ Perceptions of the Suggestiveness and Fairness of
Biased Lineup Procedures, 87 J. Applied Psychol. 1042 (2002).

B Cutler et al., The Eyewitness, the Expert Psychologist, and the Jury, 13 Law & Hum.
Behav. 311 (1989).
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more unfair and the defendant as less culpable when there was expert tes-
timony.® The positive effect of expert testimony has been shown to de-
pend on various factors, including whether jurors hear it after the
eyewitness testimony and whether the judge reminded the jurors of what
the expert said as part of the final instructions.®® Research continues on
the impact of expert testimony on this complex and still-developing body
of research.

The reality is, however, that not all defendants can afford to retain
expert witnesses, and that the demand for experts with this specialization
exceeds the small supply. Therefore, while expert testimony is the most
demonstrably effective means to educate juries, it is not always available.

C. Eyewitness Identification Jury Instructions

In recent years, a number of state courts have come to view com-
prehensive jury instructions as a cost-effective and efficient way to edu-
cate jurors about eyewitness identification issues. In a ruling issued this
week, the U.S. Supreme Court said that “[e]yewitness-specific jury in-

structions, which many federal and state courts have adopted,” are an im-

8 Leippe et al., Timing of Eyewitness Expert Testimony, Jurors’ Need for Cognition, and
Case Strength as Determinants of Trial Verdicts, 89 J. Applied Soc. Psychol. 201 (2004).
8 Devenport et al., How Effective Are Cross-Examination and Expert T estimony Safe-
guards? Jurors’ Perceptions of the Suggestiveness and Fairness of Biased Lineup Proce-
dures, 87 J. Applied Psychol. 1042 (2002).

% Leippe et al., supra not 94, at 201,
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portant safeguard. Perry v. New Hampshire, 565 U. S, (2012) (slip
op., at 16).

Some courts have developed jury instructions that resemble expert
psychological testimony. See, e.g., People v. Wright, 729 P.2d 280 (CAL.
1987). Instructions patterned on Wright bring to jurors’ attention factors
bearing on the unreliability of eyewitness identifications. They can also
be customized so that they highlight the important factors in any given
case. The New Jersey Supreme Court in Henderson has furthered this ini-
tiative by directing a task force to devise science-based, issue-specific in-
structions. Henderson, 27 A.3d at 878.% (To date, there is no published
research on the efficacy of issue-specific instructions, including cross-race
bias, a need that researchers are seeking to satisfy.)

These kinds of science-based, issue-specific jury instructions rep-
resent a sea change from earlier iterations of jury instructions in the eye-
witness identification context, such as those based on Telfuire, supra,

which list only a few factors, such as the viewing opportunity, and, more

%7 Several states have adopted jury instructions that specifically offer guidance on how to
evaluate the credibility of a witness’s testimony in light of many of the scientific findings
discussed herein. These states include Alaska, Arizona, California, Connecticut, Georgia,
Hawaii, Kansas, Maryland, Massachusetts, New Hampshire, New York, North Carolina,
Ohio, Oklahoma, and Pennsylvania.
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important, do not indicate to juries the possible effect of these factors.
Thus, Telfaire instructions are considered problematic.®®

There is a limited amount of research on the effectiveness of broad
jury instructions on eyewitness identification issues, and the few existing
studies do not show consistent results. It is known that Telfaire instruc-
tions do not improve juror understanding, most likely because they are not
sufficiently informative.* On the other hand, research shows that jury in-
structions that are clearly worded and explain how various factors affect
the reliability of an eyewitness identification improve juror understanding
of eyewitnessing factors more than do Telfaire instructions.”® Another
study, which generally yielded conflicting results, did show that mock ju-
rors who heard Telfaire instructions gave less weight to weak eyewitness
testimony than mock jurors who received no instructions.’!

More significant is the large body of research on jury instructions
generally, prompted by the judiciary’s assumption that juries actually pay

attention to and follow jury instructions. Richardson v. Marsh, 481 U.S.

% Devenport et al., Effectiveness of Traditional Safeguards Against Erroneous Convic-
tion Arising from Mistaken Eyewitness Identification, in Expert Testimony on the Psy-
chology of Eyewitness Identification 51, 62 (Brian L. Cutler ed., 2009).

% See Cutler et al., Nonadversarial Methods Jor Improving Juror Sensitivity to Eyewit-
ness Evidence, 20 J. Appl. Soc. Psychol. 1197, 1198-1200, 1202-06 (1990)

% See Ramirez et al., Judges Cautionary Instructions on Eyewitness Testimony, 14 Am. J.
Forensic Psychol. 31, 56 (1996) (“The revised instructions . . . led to a significant effect
on the subjects’ expert knowledge of eyewitness factors.”).

*! See Greene, Judges’ Instruction on Eyewitness Testimony, 18 J. Appl. Soc. Psychol.
252,260 (1988).
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200, 211 (1987) (“The rule that juries are presumed to follow their instruc-
tions is a pragmatic one, rooted less in the absolute certitude that the pre-
sumption is true than in the belief that it represents a reasonable practical
accommodation of the interests of the state and the defendant in the crimi-
nal justice process.”). A good is example of these useful studies is a meta-
analysis involving studies of jury instructions to ignore inadmissible evi-
dence. The meta-analysis by amicus Dr. Nancy K. Steblay and others
found that when judges provided a clear rationale for a ruling of inadmis-
sibility, juror compliance increased.”® Jurors, in other words, responded to
specific information about why the inadmissible evidence was unreliable
or had no bearing on the case. Similarly, a study involving jury instruc-
tions on substantive law showed that the timing and repetition of jury in-
structions can enhance juror understanding.”® These important studies
indicate that issue-specific instructions on eyewitness testimony could be
very effective.

The challenge in designing experiments has been, and will con-
tinue to be, the difficulty in analyzing how the members of a jury internal-

ize what they learn from instructions and together reach a verdict that

2 Steblay et al, The Impact on Juror Verdicts of Judicial Instruction to Disregard Inad-
missible Evidence: a Meta-Analysis, 30 L. & Hum, Behav. 469 (2006).

% See Cruse & Browne, Reasoning in a Jury Trial: The Influence of Instructions, 114 J.
Gen. Psychol. 129, 133 (1986) (“Multiple exposures to clear legal definitions serve to
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reflects their instructed understanding. Early studies used fabricated eye-
witness testimony, reflecting good and bad viewing conditions, and com-
pared the verdicts of “juries” who received instructions with those which
did not. The shortcoming of this approach is that a lower number of ver-
dicts might reflect either that the “jurors” understood and correctly applied
the relevant concepts (which would be appropriate) or that they were
merely skeptical, and discounted the eyewitness testimony entirely.

While psychological research has not consistently found sensitiza-
tion effects for general eyewitness jury instructions, research is needed to
understand the effectiveness of issues-specific instructions. Research will
add to the field’s understanding of how jurors process and apply informa-
tion about eyewitness accuracy to evaluate eyewitness evidence in eyewit-
ness cases, will add to the body of psychological literature on safeguards
against erroneous identification evidence and will provide guidance about
the desirability and construction of issue-specific jury instructions. Re-
searchers working in this field can provide the courts with valuable infor-
mation about whether issue- specific eyewitness instructions are effective
and if so, the method and content of issue-specific instructions that will be
most effective in sensitizing jurors to eyewitness evidence. Proper meth-

ods of sensitizing jurors to eyewitness evidence have become imperative

equate rules among jurors and eliminate the necessity of relying on naive assumptions to
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in light of emerging statistics about the high percentage of eyewitness mis-
identifications contributing to wrongful convictions, as well as the reco g-
nition by the U.S. Supreme Court in Perry that jury instructions provide an
important safeguard against erroneous eyewitness identifications. See 565
U.S._ _ (2012) (slip op., at 15-16).

CONCLUSION

For the foregoing reasons, the Amici urge this Court to consider
the persuasive scientific research regarding the reliability of eyewitness
identifications and allow jury instructions to supplement traditional safe-
guards preventing convictions based on erroneous eyewitness identifica-
tions, such as expert testimony.

Dated this 13th day of January, 2012.

Respectfully submitted,
/s/ Todd Maybrown

Attorney for Amici Curiae
College and University Professors

evaluate testimony.”).
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Cross-Racial Facial Identification:
A Social Cognitive Integration

Tara Anthony
Carolyn Copper
Brian Mullen
Syracuse University

A meta-analytic integration of the cross-racial facial identifica-
tion effect is reported. The resulls indicate a significant, weak-
to-moderate tendency for individuals to be more accurale in the
recognition of faces of in-group members than those of oul-group
members. There is a trend for this effect to be stronger among
While subjects than Black subjects. In addition, predictors
exhibited different patierns for Black subjects and White subjects.
Specifically, greater depth of processing engaged by experimental
instructions in these studies strengthened the effect for White
subjects and weahened it for Black subjects. Similarly, the cross-
racial facial identification effect increased as a function of the
duration of exposure to the targel faces for White subjects but
decreased as a function of duration of exposure for Black
subjects. These results are explained in terms of recent theoretical
developments concerning intergroup phenomena, particularly
in terms of mechanisms of cognitive representations of in-groups
and oul-groups.

Differential recognition of own- versus other-race faces
has been a topic of social psychological research for over
20 years (Malpass & Kravitz, 1969). The general ten-
dency is for subjects to exhibitsuperior memory for faces
belonging to members of their own ethnic or racial
group than for faces belonging to members of another
group (Bothwell, Brigham, & Malpass, 1989). It is some-
what surprising that previous reviews and summaries of
this phenomenon are generally at a loss to provide a
compelling theoretical account for the basic effect. Plau-
sible accounts, such as greater actual similarity among
faces in one race than in another or differential contact
or experience with the racial in-group and with racial
out-groups, have generally not been supported by the
evidence (see Bothwell et al,, 1989; Brigham & Malpass,
1985). :

It is seldom recognized that the crossracial facial
identification effect bears a striking resemblance to an-
other phenomenon of intergroup perception: the rela-
tive heterogeneity effect (Jones, Wood, & Quattrone,
1981; Mullen & Hu, 1989). This is the general tendency
for people to perceive the ingroup as more heteroge-
neous than the outgroup. Both the crossracial facial
identification effectand the relative heterogeneity effect
appear to be based on a general tendency to fail to distin-
guish among individualsin the out-group. Brigham (1991)
recently commented on the resemblance between these
two phenomena of intergroup perceptions.

Such a tendency to fail to distinguish among individ-
uals in a group has been explained in terms of the links
between group composition, salience, and cognitive rep-
resentations (Mullen, 1991; Mullen, Johnson, & Anthony,
1990). Specifically, as the size of the group decreases, the
salience of that group increases. This increased salience
Jeads to processing of information about thatgroupina
prototype representation mode. Alternatively, as the size
of the group increases, the salience of that group de-
creases. This decreased salience leads to processing of
information about that group in an exemplar represen-
tation mode. According to prototype models of category

Authors’ Note: Portions of thisarticle were presented at the 99th annual '
meeting of the American Psychological Assodation, San Francisco,
August 1991, We would like to express appredation to all the original
authors who provided supplementary information for inclusion in this
integration. We would also like to thank Jack Dovidic and two reviewers
for helpful comments on an carlier draft. Address correspondence to
Brian Maullen, Department of Psychology, Syracuse University, Syracuse,
NY13210, )

PSPB, Vol. 18 No. 8, June 1992 206-301
© 1952 by the Society for Personality and Social Psychology, Inc.




representations (Posner & Keele, 1970; Reed, 1972), a
category is represented by the prototype, some “aver-
age™ ormost typical member. According to exemplar mod-
els of category representation (Brooks, 1978; Medin &
Schaffer, 1978), a category is represented by an accumu-
Jation of information about known exemplars of that
category.! One consequence of the prototype processing
mode is a minimization of differences within the cate-
gory, whereas the exemplar processing mode accommo-
dates the handling of discrete targets with all their dif-
ferences, This explains why relative heterogeneity occurs
when the in-group is proportionately larger whereas
relative homogeneity occurs when the in-group is pro-
portionately smaller (see Mullen, 1991; Mullen & Hu,
1989).

Given the parallel between the relative heterogeneity
effect and the cross-racial facial identification bias, this
theoretical approach to social cognition and group pro-
cesses may also be useful in explaining the cross-racial
facial identification effect. The assumption underlying
an application of this approach would be that the typical
crossracial facial identification effect stems from a sim-
plified, prototype representation of target faces of out-
group members, If this assumption is true, then factors
that influence the cognitive representations used to pro-
cess target faces of in-group members and outgroup
members should influence the cross-racial facial identi-
fication effect.

First, consider the effects of subject race on the basic
cross-racial facial identification effect. The general effect
would be expected to be stronger for White subjects:
White subjects may be more likely to process the smaller
Black outgroup in a prototype representation mode,
leading to a failure to discriminate among outgroup
exemplars. Alternatively, the general effect would be
expected to be weaker for Black subjects: Black subjects
may be more likely to process the larger White out-group
in an exemplar processing mode, leading to more suc-
cessful discrimination among cut-group exemplars.

Second, consider the effects of depth of processing.
Generally speaking, instructions emphasizing impres-
sion formation engage deeper, or more elaborative, cog-
nitive processing than instructions emphasizing mem-
orization (e.g., Hamilton, Katz, & Leirer, 1980; Pryor,
1986). In the service of forming an impression, the sub-
jects may more effortfully engage the cognitive represen-
tations that they are inclined to use. For Black subjects,
the more vigorous use of exemplar representations will
increase their discrimipation among out-group mem-
bers, thus reducing the overall cross-racial facial identi-
fication effect. For White subjects, the more vigorous use
of prototype representations will decrease their.discrim-
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ination among out-group members, thus enhancing the
overall cross-racial facial identification effect.

Third, consider the effects of duration of initial expo-
sure to the target faces. Generally speaking, the longer
one can examine the target faces, the better one’s re-
trieval of those faces ought to be, assuming that one is
processing the information about the target faces with
an eye for their individuating differences. This should
characterize the Black subjects in their more exemplar
representation processing of the larger White out-group,
and so Black subjects should show a lesser ingroup
identification bias with longer exposure to target faces.
However, White subjects are less likely to be processing
information about the target faces with an eye for their
individuating differences. Rather, White subjects engag-
ing in more prototype processing of the smaller Black
out-group should show an even greater ingroup ident-
fication bias with longer exposure to target faces.

This article reports the results of a meta-analysis
(Mullen, 1989; Mullen & Rosenthal, 1985; Rosenthal,
1084) integrating the research examining the cross-
racial facial identification effect. The goals of this inte-
gration were to compare the cross-racial facial identifica-
tion effect obtained for White and Black subjects and to
gauge the effects of depth of processing and duration of
exposure to target faces for White and for Black subjects.

METHOD

In accord with the procedures specified in Mullen
(1989) and Rosenthal (1984), an exhaustive manual and
computer search of the literature was conducted. Studies
were selected for inclusion if they reported (or intelligi-
bly implied) some comparison of the identification of
White and Black targets for White subjects and some
comparison of the identification of White and Black
targets for Black subjects. When necessary, the original
anthors were contacted and supplementary information
was obtained. This resulted in a total of 15 studies, with
99 separate hypothesis tests for White subjects and a
matched set of 22 hypothesis tests for Black subjects,
representing the responses of a total of 1,725 subjects.
The hypothesis tests included in this meta-analysis; along
with the relevant statistical information, are presented in
Table 1.

In addition to the basic statistical information (statis-
tical test of the hypothesis, corresponding degrees of
freedom, sample size, and direction of effect) and the
race of the subjects, two predictors were derived for each
hypothesis- test. The depth of processing engaged by the
experimental procedure was rated for those studies that
reported enough detail regarding instructions delivered
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TABLE 1: Studies Included in the Meta-analysis

Study Statistic z r N DOE* DUR® DOF Racd®
Barkowitz & Brigham #(213) = 6.670 6.639 416 52 + 15 -0.02 w
(1982), Study 1 #213) = 5.589 5,393 358 52 + 1.5 -0.02 w
%(213) = 2.344 2.326 159 52 + 1.5 -0.02 w
#(213) = 0.650 —0.649 -.044 27 - 1.5 ~0.02 B i
#(218) = 1.429 -1.424 -097 27 - 1.5 -0.02 B ;
#(213) = 0.455 ~0.454 ~31 27 . - 1.5 -0.02 B ‘
Barkowitz & Brigham £93) = 2.379 2.328 .240 43 + 15 ~0.02 W k
(1982), Study 2 #(93) = 3.361 3.262 330 58 + 15 -0.02 B
Brigham & Barkowit (154) = 5.432 5.187 401 76 + 1.8 - w
(1978) (154) = 8.887 7.972 .582 86 + 18 — B .
Brigham & Williamson 1(39) = 5.021 4.381 .627 27 + 1.8 -0.02 B :
(1979) #(39) = 0.634 0.628 101 14 + 18 -0.02 w
Chance, Goldstein, & #88) = 3.361 3.251 387 48 + 3.0 -1.47 w
McBride (1978), Study 2 (88) = 2.922 2.847 .297 48 + 3.0 ~1.47 B
Cross, Cross, & Daly (1971) 7(10) = 682 2.438 .682 150 + — 2.92 w
r10) =.329 -1.04 -.329 150 - —_ 2.92 B
Devine & Malpass (1985) H42) = 1.479 1.452 222 8 + 3.0 2.62 B
1(42) = 1.601 1.568 .240 8 + 3.0 2.62 w
#42) = 4.487 4.081 569 8, + 3.0 2.32 B
1(42) = 3.226 3.031 .446 8 + 3.0 2.32 w
1(42) = 2.959 2.803 415 8 + 3.0 -1.77 B
1(42) = 2,037 1.977 .300 8 + 3.0 -1.77 w
Ellis & Deregowski (1981) §(92) = 0.894 0.890 093 96 + 5.0 -2.66 w
1(92) = 2.683 2.625 .269 96 + B.0 -2.66 B
Feinman & Entwisle (1976)  4256) = 6.168 5.950 .630 96 + 4.0 — w
#256) = 5.142 5.011 506 9% + 4.0 — B
1(256) = 3.200 3.166 .196 48 + 4.0 — w
1(256) = 2.094 2.083 130 48 + 4.0 — B
Galper (1973) (13) = 1.530 -1.439 ~.39) 14 - 9.4 ~1.48 w
#(13) = 1.859 1.717 458 14 + 9.4 -1.48 B
#(13) = 3,293 2.754 674 14 + 9.4 ~1.48 w
t(15) = 3.724 3.081 .693 16 + 9.4 -1.48 B
Lindsay, fack, & Christian 30y = 0.777 -0.767 -140 16 - 0.12 ~2.08 B
(1990) (30) = 4.994 4,225 674 16 + 0.12 -2.08 w
Malpass (1974) 1(60) = 10,254 7.762 798 14 + 11 — B
(60) = B.554 -6.888 -.741 18 - 1.1 — w
Malpass & Kravitz (1969) (24) = 0.294 -0.291 -.060 13 - 1.5 1.45 B
(24) = 3.582 5172 590 13 + 1.5 1.45 w
(12) = 0.201 -0.197 -.058 7 -~ 1.5 1.45 B
§12) = 2.518 2.208 588 7 * 1.5 1.45 w
Malpass, Lavigueur, & #112) = 1.980 1.959 184 16 + 1.0 — B
Weldon (1973), Study 1 £112) = 1.890 1.871 176 18 + 1.0 — w
Sheperd, Deregowski, & (60) = 2,278 2,222 282 32 * 4.0 0.28 B
Ellis (1974) 1(60) = 6.007 5.203 613 32 + 4.0 0.28 w
a. DOE = direction of effect. Positive direction of effect indicates greater memory for in-group faces than for out-group faces. Negative direction
of effect indicates greater memory for out-group faces than in-group faces.
b. DUR = duration of exposure to target faces, in seconds per face.
c. DOP = depth of processing. Larger and positive numbers indicate more impression formation and less memorization.
d. Race: B = Black subjects, W= White subjects. .




to subjects. Three judges read the experimental instruc-
tions given in each study and rated the amount of im-
pression formation and the amount of memorization
generated by the instructions. The mean interjudge re-
liability was r= 213 for impression formation and 7=.598
for memorization. These rendered a Spearman-Brown
reliability for R= 448 for impression formation and R=
817 for memorization. Conceptually, impression forma-
tion and memorization should be inversely related, and
indeed the mean judges’ ratings for these two attributes
correlated r = ~397, p = .01005. Therefore, a single,
global index of depth of processing was derived by stan-
dardizing these judges’ ratings, reverse-scoring the stan-
dardized ratings for memorization, and then averaging
these two standard ratings. This composite rating for
depth of processing increased as impression formation
increased and memorization decreased.? Duration of ex-
posure to the target stimuli was simply coded from the
procedure section of each study.

RESULTS

General effects. Overall, there was a significant, 2z =
18.707, p = 5.21E-31, weak-tomoderate, Fisher’s z=0.292,
7=.284, ¥ = 081, tendency to remember in-group faces
better than out-group faces. This overall effect is slightly
Jower than the 7= 330, 7 = 109 reported by Bothwell et al.
(1989).

Effects of subject race. The cross-racial facial identifica-
tion effect was significant, 2z = 10.638, p = 9.27E-23, and
moderate, Fisher’s 2= 0359, 7= .345, 7 = .119, for White
subjects. This effect was significant, z= 8.727, p= 3.12E-
17, butweak, Fisher’s 2= 0.221,7= 218, 7 = 048, for Black
subjects. The difference between these two effects was
notsignificant, 2= 0.510, p=3051. Thus, the cross-racial
facial identification effect was stronger among White
subjects than among Black subjects, but this trend did
not achieve significance.

Effects of elaborative processing. A significant interaction
between subject race and elaborative processing was
observed, z= 1.833, p=.0834. Among White subjects, the
cross-racial identification effect increased as a function
of elaborative processing, 7= .266, z = 1.078, p = .1404.
Among Black subjects, the cross-racial facial identifica-
tion effect decreased as a function of elaborative process-
ing, r=—.350, z= 1.514, p=.0650.

Effects of duration of exposure. A significant interaction
between subject race and duration of exposure was ob-
served, z = 2.419, p = .00777. Among White subjects, the
longer the duration of the initial exposure to the target
faces, the stronger the cross-racial identification effect,
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r=.200, z= 2.142, p= .0161. Among Black subjects, the
longer the duration of the initial exposure to the target
faces, the weaker the cross-racial facial identification
effect, 7= -.185, 2= 1.276, p=.1010.

DISCUSSION

These results reveal a significant, weak-to-moderate
tendency for people to exhibit better memory for faces
of ingroup members than for faces of out-group mem-
bers. There was a nonsignificant trend for this effect to
be stronger for White subjects: The cross-racial facial
identification bias accounted for 2.5 times the variance
in recognition for White subjects (r= 345, 7=.119) as
that for Black subjects (7=.218, 7 = .048). This trend is
different from the effects reported in the Bothwell et al.
(1989) meta-analysis, which demonstrated nearly identi-
cal cross-racial facial identification for Black subjects (7=
835, 7 = .112) and White subjects (r= .326, 7 =.106).
This difference might be attributed, in part, to different
meta-analytic databases, insofar as the present effort in-
cluded 16 hypothesis tests not included in Bothwell et al.
(1989). '

The tendency for the cross-racial facial identification
effect to be stronger among White subjects than among
Black subjects is consistent with the reasoning developed
above. To the extent that the basic cross-racial facial iden-
tification effect represents prototype processing of infor-
mation about the outgroup, this effect should be stronger
among the members of the larger White group, who will
already be processing information about the smaller
Black outgroup in prototype representation mode. Al-
though this is precisely the pattern that occurred, this
tendency was not significant and should be interpreted
with due caution.

The contrasting effects of elaborative processing also
make sense within the reasoning developed above. Black
subjects are apparently processing information about
targets in the larger White out-group in an exemplar rep-
resentation mode. Black subjects will be even more likely
o engage these “bottom-up,” discrimination-enhancing
cognitive representations when instructions_promote
more elaborative processing and thus will make fewer
errors. Alternatively, White subjects are apparently pro-
cessing information about targets in the smaller Black
out-group in a prototype processing mode. White sub-
jects will be even more likely to engage these “top-down,”
discrimination-reducing cognitive representations when
instructions promote more elaborative processing and
thus will make more errors.

The contrasting effects of duration of exposure to the
target faces also make sense within the rationale pre-
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sented above. With longer duration of exposure, Black
subjects who are processing information about targets in
the larger White outgroup in an exemplar representa-
tion mode will be better able to take advantage of indi-
viduating and distinguishing features in those target
faces. Alternatively, with longer duration of exposure,
White subjects who are processing information about
targets in the smaller Black out-group in a prototype
processing mode seem even more likely to distort and
lose any individuating and distinguishing features in
those target faces.

The results presented here lend tentative support to
a social cognitive explanation for the cross-racial facial
identification effect. Similar to the relative heterogeneity
effect, the crossracial facial identification effect may
have its roots in basic cognitive mechanisms, operating
at a level that is at once more fundamental and more
subtle than the more macro explanations considered for
this phenomenon in the past (e.g., degree of experience
with the racial outgroup; veridical differences in the
discriminability of faces in certain racial groups).

One interesting implication of this conclusion is that
the crossracial facial identification effect is simply a
special case of a more general phenomenon. The cross-
racial facial identification effect, like the relative hetero-
geneity effect, may represent a specific operationaliza-
tion of the general tendency to fail to distinguish among
members of the out-group. At a more specific level, a
more provocative implication is that there may not be a
crossracial facial identification effect per se. Rather,
there may be a cross-group facial identification effect:
Subjects may exhibit superior memory for faces belong-
ing to members of their own group, regardless of the
basis for that group distinction. This could explain why
attempts to account for the cross-racial facial identifica-
tion effect with explanations and mechanisms directly
linked to race have been so unsuccessful.

Although the forensic concerns that have driven this
research have been useful in highlighting the practical
importance of the cross-racial facial identification effect,
it may well be thata more basic, theoretical approach will
be needed to progress to functional explanations for this
phenomenon. The present patierns suggest that the
failure to distinguish among faces of out-group members
may be driven by the same types of basic cognitive mech-
anisms that drive other in-group/out-group social cogni-
tive phenomena, such as the relative heterogeneity effect
(Mullen & Hu, 1989), social projection (Mullen & Hu,
1988), and in-group bias (Mullen, Brown, & Smith, 1890).
Future studies of cross-racial facial identification should
begin to examine these basic cognitive mechanisms.

NOTES

1. Although prototype and exemplar models have in the past been
treated as mutually exclusive, recent evidence indicates that both
prototype representations and exemplar representations can contrib-
ute to the handling of information about category members, both for
nonsodial information tasks (Medin, Altom, & Murphy, 1984; Smith &
Medin, 1981) and for social information tasks (Linville, Fischer, &
Salovey, 1989; Park & Haatie, 1987), A considerableamount of reseacch
{e.g., Medin eral.,, 1984; Sherman & Corty, 1984; Smith & Zarate, 1990)
converges on the tendency for people to use prototypes when those
prototypes are primed or made easily accessible.

2. We would like to thank Dave Schaeider for helpful comments
about the interrelations between impression formation, memorizaton,
and depth of processing, It should be noted that the results reported
for this composite index of depth of processing were replicated with
the two s component ratings of impression formation and mem-
orization (e.g., White subjects exhibited stronger cross-racial facial
identification effects when instructions emphasized impression forma-
tion and weaker effects when instructions emphasized memorization,
whereas Black subjects exhibited the opposite pattern).
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Meta-Anal@ts .

Cross-Racial Identification

Robert K. Bothwell \Cbb
University of Texas at El Paso \
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Roy S. Malpass
State University of New York at Plattsburgh

This article reviews the research on differential recognition for own- versus other-race
Jfaces. A meta-analysis of 14 samples revealed that the magnitude of the own-race bias
is similar for both Black and White subjects, accounting for about 109 of the variance
inrecognition accuracy. There is a considerable consistency across studies, indicating
that mentory for own-race faces is superior to memory for other-race faces. Both
Black and White subjects exhibited own-race bias in 79% of the samples reviewed.

Over the last decade the literature on psychological factors affecting
eyewitness identifications has grown dramatically in size. It has also grown in
the demands placed upon it, because theorists have stressed the importance of
research that is directly applicable to police lineup techniques and courtroom
procedures. An important part of this process is the reexamination of earlier
literature, because the field has advanced and the focus of research questions has
sharpened.

One such area of reexamination is that of the differential recognition between
American Blacks and Whites for faces of their own and of the other race. Legal
scholars have expressed concern over an own-race bias in eyewitness identifica-
tions for quite some time, Feingold (1914, p. 50) asserted that it is “well known
that, other things being equal, individuals of a given race are distinguishable
from each other in proportion to our familiarity, to our contact with the race as a
whole. Thus, to the uninitiated American, all Asiatics look alike, while to the
Asiatic all White men look alike.”

Most experts in the field of eyewitness memory and about half of potential
Jurors endorse the belief that cross-racial identifications are less reliable than
same-race identifications (Yarmey & Jones, 1983). This presumption is based on
the belief in the existence of an own-race bias: that people recognize people of
their own race better than people of another race. At the same time, Lindsay and
B
AUTHORS' NOTE: We would like to offer our sincere appreciation and thanks to Alvin
G. Goldstein and Harmon M. Hosch for their comments on an earlier version of the
manuscript. Correspondence should be sent to Robert K, Bothwell, Department of
Psychology, Pan American University, Edinburg, TX 78539.

Personality and Social Psychology Bulletin, Vo\. 15 No. 1, March 1989, 19.25
© 1589 by the Society for Personality and Social Psychology, Inc.



Jor[g J0J [BAISIUL 30UIPLUO 3y} 'S'U ‘p° = (97)? SSNYM JO 18U} 0} JusfeAInbs
Ajreonisiiels ST SI109fqns Yoe[g JOJ 22IS J09}J0 UBSW [[BISA0 3|3 YInoyyy
*$399[gns
MM Jo A3Iqe uonTuS00a1 Ul IOURLIRA 34} JO %] PUE $102{qns Yorlg Jo A1Iqe
Twonug0o31 Ul DUBLIRA 3} JO 9| I0] SIUNOOOR SBIq IBI-UMO JBY} PUIJ om

b+ prED=1

B[NUIO0] Y3 03 FUIPIOOIE “I 0 SIZIS 103J3 ISy}
UNISAUC)) “$30R] 30BI-ISYIO UBY] I3)J3Q SIOBJ SOBI-UMO ZIUF0031 0] AoUapus}
[TB23A0 e Pa[eaAal (69" = p) s103[qns 1M pue ([L° = p) $103[qns yoelq yrog
*saoey
30BI-UMO UBY) 19132q PIZIUS021 1aM SIDBJ 30BI-ISYI0 JBY] SIILDIPUL IZIS 1090
2A1IEZoU B SESIOM “S30B] 20BI-ISYI0 URY) I9119q PoZIUS003I 9JOM $90B] 30BI-UMO
18y} SIIROIPUI 9ZIS 303])3 sAnsod v “Tom Ajjenbs paziufooas s1om sooel y3oq Jo
$308] JeY} S1BJIPUI PINOM ("0 = P JO SZIS J09}J3 Uy *[ 9jqe ], jo uoniod 1amof oy}
u1 s303(qns sy A\ pue yoely Joy A[areredas payrodar axe so1IsIieIs 9894 1. “(Z861)
"osyor[ pue ‘Ipryds ‘1amuny £q usard sejnerrog oy3 Suisn (Vo) 20115 Suzpdures
JO0J P33931103 UOTIRIASD pIEpUR]S 3Y) pue ‘(*0) Joi1s Surpdures jo siseq ay) uo
paroadxs soueLrea a3 ‘(P,S) SIZIS 1039 S} JO SUBLIRA 3] ‘(p) 92IS 103]J2 UrsW
371 91B[NIBD O] PIsn 213 vIep 3594, *§ 9[qe] Jo uonrod 1oddn ay3 ur payussard
sxe opdures yoes 10] $103[qns 1Yy A pue Yoe|g IoJ saz1s ajdwes pue so71s 19917

SLINSTA

“1 Stqe] ut passy sofdues $f 9y} I paynsad sujf, “sojdures a1eredas om}
P3AJOAUT (6961 ‘ZyARTY 7 ssed[epy 1861 ‘Tysmooreq % SHIF ‘7861 ‘weySug
% ZIMONIRE) SSIPRIS 351 1 "MI1AI ssedeq 243 10 S[[e\, PUE ABSpUI] SY) IS
ur papujaur jou 14 Je3 (Z86]) weySug pue zyimoxreg w payodor sarpmis
01 papnoul 3m ‘WOPPE U “(1861) MsmoBara( pue SUIF Pue (36T ‘I861)
ssed[ey pue SuIAS(T ‘(6L61) UOSWETIM Pue wWeySug :moIAal (£861) SIIOA PUE
Aespury ay3 Ui papnjoul 10U SAPIS 3213 PIPRIIUT MI1ASI (7861) S, ssedfe

"Pasn a19M 5303[qns S Ajue asneosq sisA[eue oy}
Ul papnoUL 10U SeM (G761) S0TRYD) PUE UI33SPIOn Aq Apms 2y 1 “s]jqerear 158uo]
©U 3IoM BJRP MEI 31} pue 1dLIOSNuRH [eUISLIO SY) Ul PIPNOUL 3I9M BIEp YSnous
10U 3sNEd3q PIPRIOUL 10U 3A (yL6]) ssedfey pue ‘(pr61) 2T “(1261) e
12 55010 Aq SaIpR1S "5103{qns Yor[g 103 PUE YA\ JOF SOZIS 103)J9 Pajeno[ed pue
s1oded ssaq [Te Jo satdoo paure1qo am “(FL61) ST Pue ‘Tismogaza(q ‘praydayg
Pue (€L61) UopaM pue “mandiae] ‘ssediey (pL61) sSedleI “(yL61) 90N
(9L61) soury) pue waIspion gL61) 0dren {9L61) s|sumrug pue uewueg
1L61) Are@ pue ‘ssox) ‘ssord {SL6I) SPUGOW PuUE ‘UIAISP[OD ‘souey)
(8L61) Zmoxreg pue ureySug SAPMIS JUIIIFJIP | | PIAJOAUL MOTASI S[3A, PUR

g-ddy NOLLVOIJLLNIAI TVIOVH-SSO¥D | e 12 [lamyiog

Kespury auL “(Z861 ‘ssed[eI €861 ‘SIOM % AESPUIT) PIzZI[T 1M IMEINI]
Goan.mouuuq_dmomt« Yl ut serq AVLI-UMO UO GUHNDWM._ Y3 jo mgogou oMy

282§ B

SISXTYNV-VIIN

"pouIEXa 3q PMo? s3o3qns

YA PUE Yor]g Suouwre SEIq 30BI-UMO JO spnyaSew oyl ey} OS ‘poderase
:mﬁ aIom $3ziS 1ajys 9say ] “opdwes yoeo ul s103[qns 21A PUB Yoelq 10§
P312[NO[ES SEM SBI] 90BI-UMO 3} JO S2IS103]Jo UL "sisA[eue 3l Ul poAo[dHId 319M
SOIPMNIS TUSISRHIP | | WOIJ SO[dUILs JUIISYJIP U33UNO] "SIIEY Joerd pue HYM Jo
mo.v:m 01 s10afqns yoe[g pue AYM U10q posodxa Jeq) SSIPNIS IS0y} U0 PIPNPUOI
sem sisfeue o] "paIdNpucs seMm sIsAeue-eiouw 2 ‘sorpmis uoIugoosi-feide;]

JO 195 UMOUY 5] SSOIOE SEBIQ 30BI-UMO JO UKD 3} Jurmexs 03 I9pIo ujf

*s308 90BI-13Y10 10) StrLd-p UBsw uey) 1018213

SUONIBIASD PIEPUEIS [p'] ST S90B] ORI-UMO JOJ swud-p uesw jey; SunedIpur
“[p°[ ST SZIS 109]J2 Y} ‘35D ST} U] "SOJ I0BI-ISGIO YIIM uen) wou.& 0RI-UMO
gam paureiqo surid-p 1edre oy} £q pareoydul ST SBiq 0RI-UMQ "1 JO surid-p
eur Sunnsa1 ‘s30e] Yor[g JOIENSIP 33 JO ¢8"p PIYNUPL Ajasyey ng sv0) Yoelg
Rutto aYy31 Jo 809 PALFIIUSPI A[1931100 OS[EB Koy "p1°7 Jo swrixd-p B ur Surmsas
nwom& T A\ IN0RISIP 3G} JO 9p°C PAUTITIPE A[os[ey Ing $30B] YA [BI[UO
31 JO 76°L PALMIUIPT A[30a1102 Koy [, 'serq 90BI-UMOC PIJIqIYX3 s10lgns .333
"S10)0BNSIP YoB[g [PUOHIPPE (f PUE ‘SINOENSIP SIUM feuonIppe Ot "s3pls
[eonILI> 9y} POPN[OUL Y} SSPIS 08 JO 198 B JO MO SopIfs 9saY1 AJIJUPI 0] payse
o1am s1o0lQns “Io1e7] "S30B] SUYM OI PUe S308} {or[d 01 JO S3PIfS Yum SIOUI](] JO
K31SI3ATU() 31} JE SHUAPTIS ASorogodsd rym pue Joelg patussaid (6961) ZiAery
?mm ssediepy ‘ojdwexa 10 "SIUN UONRIASD PIEPUEIS UL S30T] 30BI-12}0 10}
ueow swiid-p 21} PUB $I0EJ I0EI-UMO JO] UL swd-p Y3 UIBMIS] SOUSIIYJIP
a3 syuasa1das 9z1s 193] -Aprys uoAld e Ul 5103[qns ANMYM PUE FoBIH Suowe

SBIq 90BI-EAO JO TUSIXD 5[] JUMIEXS 03 PISN 3G UEJ JNSNEIS 9Z15-303])° Uy

’ “SOpI[S 90BI-ISYIO JOF ST

11 UBT[} SOPI[S 90BI-UMO 10] 1938218 s (A1fIqE uornudooal 10) atuxd-p Ji SISIX3 SBIq
o.oﬁunBO "3pys 1210 LSIp © 03 535 Surpuodsar 30§ 102fqns 33 wuuqmuwm Inq spi[s
[2oNLID © 0} 594 SuIpuodsax 10§ PId ooigns a1 3418 e} ¥opUl UB uﬁtw..u se
vu?wmo&o_ ATfensn ST 21095 ST |, “PA1B[NOed ST 31005 Kypqe-uoniugodar . ‘saplys
1210BNISIP PUE B3NS JO 13531 03 sasuodsar §,305[qns 341 WL “3pS 19108NsID
01 OU pue 3PS [EaNLIO © 0} $94 puodsal 03 STYSE) s,109[qns goey "sIPIs uouoﬁwwv
J0128 © Suomre poINQLISIP A[WOPURL SIE SIPYS [EINHD oy ], “ysel :o_uoouuw.ﬁ_. 1S
£ Suisn ‘sapis [EONLIO SY3 SZIUF0221 01 £iqe Iioyl Joj Palssl 21 spodiqns
,ﬁtwéw wonu9aI HOYs B 1Y "$308) AGM pUe eld JO S3PIS [ed1LD JO
155 € 0] pasodxs Afentu; are s103[qns NYM Pue JoEd -Apn3s uotugoo3I-[eIoe]
211 SBA SBIQ 30BI-UMO 3J8F1ISoAUT 0} pakodus mBipered z&.mMMM_“ NHMW M_M ,.ﬂ.non

souspIAs 2y ALTEs[) TR ¥ SISTX 10913 Syl Jotiaga pauonsanb 248y {£361) STIPM

NLITTINE ADOTOHDASd TVIDOS dNV ALI'TVNOSYdEd




UBOLISUI'Y-TBOIXOJA PUE UBSLISW -0[3UY 104 SuOIE SBIq 30BI-UMO JO 90UIPIA
punoj yIsoy pue z3eld ‘puey 13430 sY3 uQ 2asseye|ie ] urvonejndod oyl Jo 967
jussaxdal sYOR[F "SISWOISNS 119Y) PUE SYIS[D 31075 I0USTUIATUOCD UIIMISQ JIBIUOD
dnoi31s3ut Jo 511 Y31y oY1 3q S Furpuly siy) 10} uonreurdxa auQ "epLIo|]
“22SSBYE[E ] Ul SYIS[0 M Jo Joelg 15y Suowe seiq sovl-umo Ioj jroddns
ou punoj sandea[foo s1y pue weySug ~dnsutf sryderdoloyd e J1o ay3 pamoys
oYM SISHOIBISAI o) YA Surjrom , wIaur mel, € Aq paeSorraym sem Y1900 913
157e] sinoy oM, “HodIre 31 01 SUONoAIIp paYjse pue saruad e yim so1sredn
J0 ord ® yo0J pred yawoysno 33 ‘ojdwexs J0,] “JIS[O 210)S Y] PUB SISYOILISII
oy: g1 SunfIom SBM OUM JSTIOISTIO B U39M19q paSe)s Sseam UOTdSeIaul fensnun
Y "S3I0]S 0TITUIAUOD UI PIIONPUOD AIIM SIIPNIS 38311 Jo oy “(ssaxd ut ‘yasoy
® 21eld ‘7861 ‘Suipmedg B ‘1opAug ‘sseejy ‘weySug) smSipeied juead[al
A[reotsuaso] arom Surfojdws seiq 90BI-UMO 313 JO S3TpNIs Sunonpuos undaq dAeY
Aoy pue ‘snj) 971u0091 SISYOILISII SSSHIMILT (8261 “PIONTD) onemafqold
ST SUOIIEOYTIUIPI SSIUFIMIAT 03 S3TpnIs UonmuIoosr-feroe] woly Jurzifersusn

“$302[qns MY M Jo ANTIqe uorES0331 Ul 30UBLIEA 241 JO %0] Pue s103[qns Joe[g
Jo Lyiqe vonm80oa1 Ul IduURLRA oY) JO %] JoJ Supunosoe ‘spafqns anuym
pue Joed yioq Suowre spnjuSewr fenbs yim SINOS0 J09JJ0 YJ, "PIIIPISUOD
sardures o3 Jo %6, ur s103gns YA pue Yoe[g Yioq I0J SINSOO I JBY) Ul
“JuaysIsuod 23nb s1399]]5 SBIqQ 20BI-UMO Y3 1EY] I1EDIPUI BIED I [, ‘JUSISISTOIUL
pue [esoamba o1e seIq 35BI-UMO JO SIIPMIS UOTHUFOI3I-TEIOR] WO BIED U}
121} pandie 2aeY OYM 3S0Y] Ym 231FesIp 01 sn sopensiad sisA[eue-g1ow STy |,

NOISSNOSId

“saoe]
SNMWIS Yoe[g 2Y) Uey) 3]qezruscosy A[ISed pUe SANOUIISIP SIOW 3IIM SI0B]
snjnwns g m 291 1ey) sdeysod Suneorput ‘(saoe] 21y p Suizrudooar je rouodns
319M SIIYM PUB SYOB[G Y10q) 9In10id JO 90BI 10] 103]J3 UTRW B SeM 219 ],
:sojdures L)ISISATU() PTEMOH] PUE SIOUY]] JI9Y} U SBIq 90BI-UMO JATISGO 10U PIp
£3Y1 y2y) UOSE21 3Y) SEM STI] 18] pandIe (6961 ) Z1AeYY pue ssed[eJq "SIZIs Jo3)30
[eIoRI-SSOX3 13MO] P[OIA pInoys s3ory 2A1I0UNISIP Jo suontodoad 1a81e] apnjout
1Y) S3o] snjnumis Jo sajdureg -soei Jo ssojpreSar pazu8ooa1 Anisea 3q Aewr
$30BJ SATIOUNSY(T “SSIPNIS SSOIOR SHWLId-p UY 30UELIBA 9] JO YO 01 3JNGLIIUOCD
Kew ‘renonred Ui ‘S[ELI2IRW SNINUWIS JUSIA]JI(] “[EAISIUT HOTIUI)AI 1O ‘FeAlslul
STNTUTISISNGT 971 Jo [ISUS] ‘TeAIsIul SnNWyS 343 Jo YISuo] ‘S[ELIo1eW snjnums
Suoure SI0USISJIP S YONs SIORJIIIE APNIs J0 ‘ANIqe uoNIuSooaI YIM PIJRIOOSSE
SUONEIASP PIEPIEIS JUIIDIIP ‘JUSWIINSESW JO JOLI3 O} 90P 3q PINOO UOHELIBA
Fuiurewax Y L, © sp Jjor[g Suowre pOUBLIBA 91Y] JO SSI U343 PUER sp Ny Suowe
SouRLIeA 341 JO %91 ATuo Ioj sjunosde Joiis Surjdureg -suoie Ioirs Jurdures
Aq 10] pa1uUnoOdOE 3q JOUUERD TWOHELIBA 3Y) muwm.n.v.ﬁon ur pue ‘sfqenea sunb
a1e $195{gns Yorlg pue s123fqns N M WOIJ BIEp Y3 ‘sopdwres p] 311 010y
*SeIq 90BI-UmM0 JUOHIS B PONGHIXI SNIYM PUe syoelq ylog -armioid Jo aoel
JOJ 193}]2 UIRWI U PUE UOTIORIIIUL ISA0SSOID B punoj wreydiig pue zjimoysegq

6-ddy  NOLLVDIAIINAQI TVIOVE-SSOND / ‘& 12 omyiog

Apmys puodas 1Y} UJ "$a5e) SUGM Surzrudoool je Jouradns 210Mm SOHUYM pue
sYorIg Y10q URIoYMm ‘Apnis wreySug pue Zymodreq IsIy o W A[u0 PALINDIIC
armord Jo 90el1 10] 103]J3 UIRWI 31 “ISAIMOY -3iqeZIudooa1 A[Ised 210UX 1M
s MY M S L sJueoyruSis sem s1myoid Jo 3081 10 JOIYO UTRTH © ‘(semyIsIaAIf)
PIEMOH pUE SIOUI]] 12 SIULOPMIS) sopdures (g06]1) Sziaery pue ssed[ey
J0 Y10q Ul 1By} PSI0U 3Q PNOYS 3] "SI0} ORI UBYL SIITY AMYM UO Io139
pamiog1ad syoelg usIsym ‘(1 Apms ‘7g61) weysug pue zimodyreg pue (6961)
Z1aery pue ssed[ey 4q $103[qns Joelg JoJ payodar erep 343 03 A[Lrewrud anp
sTSIY 10 > = (1 ‘Y1 ‘(L0 = Vo) sp 3y wey) S[qeLIBA 10U Apueoyrusss
are (67" =¥ 0) sp Yorlq ‘(10115 Jurpdures 103 SUNO21I00 J3)yE HW2A3) 3[qeLIeA 33nb
are sdnois y3oq gEnoMIY "SIMM 103 (TZ'1 01917 = (%56) 1O PUe syould 10]
(921 01 €)= (%56) T :0I9Z 3PNIOUISIOP PUE SATYA 0] UL} IIPIM ST swofqns

‘9TLT SLES = SO ILETO TSTO = S0 11880° 140€ = DS ‘8p8O" LBOL =P 210N

pL61 ‘ST pue ‘psmo8a1a( ‘proydays

$0S'T  OLS (43 43
¥9€° 806 L9 19 £L61 ‘uoplop pue ‘InondiaeT ‘ssedle
€PeT  LOT— L L (pTesmory)
6961 “zHaEny pue ssed[ep
SOV SI1— €1 €1 (sroutgin)
6961 ‘Z3lAeD) pue ssediely
SPTT  LIET y1 9T £L61 ‘xodied
95G"  9E’ 12 SR 221 9161 ‘OISIMUT PUB UBWIUIS §
S81° 95§ 8y 14 (pswiIojsuenun)
1861 ‘Pismoarod pue S
vl SLST Y 34 {poutIojsuen)
1861 ‘Bismodara( pue SHIA
¥80°T LTI ¥ +T S86T ‘sSed[E pue suLA(
$89" 96§ 8% 87 SL6T ‘OpPUIEO PUe “WaISPIOD *SOUBD
Lye  986'1 14! LT 6L67 ‘voswennm pue weysug
LSL LTI 9L 98 8161 ‘TAIMONIEY puE Weysyg
Sy’ 95 54 8¢S (z Apmg)
7861 ‘weysuy pue Z3moiTeg
9L 61— pLY 18 (1 £fpms)
7861 “weydirg pur Z}Imosieg
anmyM yomlg M yourg dpnis
221§ 12ff7 2215 apdwng
1 474dVL

$109[qNg 9 PUE YOI 10] SIZIS 1O31JH I9YI0 SNSIOA UMD

NILATING ADOTOHIASd TVIDOS ANV ALI'TVNOSYAd




“UCTIBILTIUSP] SSIUNIMILD PUB LIOWIW [BIOB]
Kyrepnonred—AIowau [eo0s pue AFojoyoAsd [2INIMI-SSOIO UT 31T SIS UTE U
sty "ggmgsueld ‘ANAS e 30Ulg [eIo1ARYag Jo I0ssajo1{ SIssed[ey °S Loy

-suonsonb [edsy 03 s1doouos [earfojoyahsd e1oos Jo uoneoydde oy pue uonEd
-JTIUSPI SSOUMO4D JO LorInooe o3 SUIIOaJfe S10108] SPNIOUT SISIIANUT YIIRISII
ST "AMSIOAIU[] 9)21S BPUIO[] 18 ASojoyohsd Jo J0ssojol{ st weydug D) uyof

-£5einooe pue S0UIPIHOD SSIUIIMIAD
usom1aq dIYSUOIIR[SY Y} pUE AICWISW SSSUIIM3IAS WO [BSNOJE JO S103JJ3 3y}
LM POUIZONOD U32Q SeY 3 ‘UCHIBOLIIUIPI [RIORI-SSOID UO JI0M SIY 01 UCTIPPR
uy "A2RINoOR SSOUIIMILS YIIM PIIBISOSSE SI010B] UC SISND0J YoIesasal STH "SeXs],
nog ur A)sisaruf) uesuamy ued e £3ofoyodsd soyoes; femytog Y HSqoy

Aot
wgof 10X MIN (0p-¢1 "dd) saayradsiad mau pup yopasai ppor2ojoyddsd 1uzday
:a0uap1AD SSUsIM Suntonpag “("SPF) PIOPND Y "9 % A00150g-PAOIT "V "W 'S U] {ISU3S
UOWUIOS JO 15138 B UOTIROIIUIPI SSIUNMIAS ST "(€861) "L °d “H ‘Souof 2 (] "V “Aswwre g
“11Z-607 ‘6 “CBojoyadsq fo tpuinor puonpuiauy “s3oe} 10§ £I0WNT UONTIF03I

Jo Apmis remno-ssoxd v “(pL61) "A ‘H ‘SHIF ¥ “d [ ‘Msmodornq “m f ‘prydeus
‘d3ojoysdsg rog payddy fo ppuinor

-Kpmis pJoy V JUCUERSYNUAP! oluy)a /[eldessor)) *(ssaxd ux) W “H “YosoH ¥ “f 'S Zeld
“762-S8C ‘PI ‘sosdydoyodsg pup uondadiad “uomusoaal

aoey uy Bayurer: jensia pue [eqIsA (€L61) "H "( ‘UOPPM ¥ “H ‘monfume 'S "y ‘ssede
“pE£-0€€ ‘€] “MBojoyodsy [proog pup Anppuosid fo

JDUIMOF 3081 IOI0 PUE UMO JO s308] Jo roniuFossy {6961) I ‘ZHAeIY % S Y ‘ssed[ey
“S([IASINO™] “FOUSIOS 021N
[eUTWL) Jo SWAPEROY wednsuIy 3y Jo sfunssw o3 je pajussad xode  “dwununs piwp

¥ 22004 22Y10 pup umo fo saonf10fuoiiuB0221 prusaffi “(4o1eW ‘7861)°S "y ‘ssedley
YTy I ‘upayng 43ojoyddsg

D100 pup A1youosiad TUONEOYNUIPL ssauNmaka ul seiq ewey ‘(pL61) S Y ‘ssed[ey
'801-601 "dd ‘Appor L3oj0yddsd

-3W 01 9Ie Y0O[ [[e ASYL SMO[[aL pue ‘saiIym ‘syoelq "(35QWSAON ‘pL61) 'S "L ‘99N
“KoTIp wyof 10X MoN (peZ-61T "dd)
saandadsiad mau pup yoipasai ordojoysdsd jusd t2IuUIPIAI SSIUIM SUNDNIDAY
“CspE) PIOHD ¥ "€ ¥ ¥ooisog-PLolT "V "W S Ul JUONEOYUSP! SSIUNMIAD

35BI-SS013 IN0QE Mouy Afeal am op ey (€861) 1 D ‘SHeM % 1 D “Y ‘Aespury
-a8eg 1y SIH A[12Aay 'sarpriss $s0400 S3uipuf 4210531

Bupppmunyy sisdppuo-v1apy ~(7861) "€ O ‘uosyoef @ I 'J IPpunydS “H °f “JOUnH
' “80U-LOY £ ‘191008 onuouvoyodsy sy fo wanng

*saoe] Jo Lyurejruns pesrdoroyossd oy Sunmsesy “(9L6]1) [ “0URYD P <D 'V ‘uIIspion
TV-SSP LE SIS 1010]] puv

pormydasiag *saoe] jo uonrufosa1 pue diysisquistu soel [euonouny *(g£61) "q “H ‘I3dren
"01$-90§ “Lp ‘wusrudoppasq piyD) "s30ef

S, TSIP[IYD 1930 5Z5uB0521 01 AN[Iqe SUSIPIYD (9L61) ¥ A 2IsImiug % S ‘Uewuidg

NOLLVOLILLNIAI TVIOVY-SSO¥D / e 13 1Iesyio
01-ddy e

“[S-6€ ‘S PIUBLIS 01O PUD MUT [pUltls) JO ppuimor “S3uT)
pue suosiad JO UOIIBOYIUAP! UO JUSHIUOIIAUS [0 J0UIN[JUT YL ‘FI161) "V D ‘piodurag
“CE-17 ‘P6 “A80j0y2dsg fo [puinof updaYLY "SIOB] PIWIOISUENUN PUE PILIIOJSUEI)
j0 uonIu30051 IOLI-USIMISG PUE VRI-UMGINM (1861) "9 T ‘DismoTaiod B “d "H ST
“0b-€€ ‘17 ‘wnnayng A8ojoyrdsq (91008 puv AHpU0SId] ‘uonTugossx
soe) [ENUeIAYIp Ul serdalens SunueuQ “(861) 'S M ‘ssedlE ¥ “D ' ‘ownasd
emdrepergd
“Kyor00S snmouoyaksg 33 Jo sSunssw syl 18 poruasasd 1adey “uonpupydxa Suppuiauod
upy; ss31 y ruonmudoras sonf puuasaffiq (18613 'S A ‘ssedfepy % <D "d ‘Sumsq
“96E-€6€ ‘0 ‘SorsAydoryadsq pup uopdsatad “s3oef 30 uorHug029I
u s10)08) se Anesq pue ‘9fe ‘a0l ‘X3g ‘(1L61) T “Ale@ ® °f ‘sso1) “A [ ‘ss0I)
*ssa1d SHuapesy ‘uopuoT {(507-661 "dd) Lsowaus  fo s192dsp 10213904 ‘("SPH) SONAS A
9 ‘StIo *d ‘Sroqaunin N U] ‘YoIeasal ssouyrmadks Jo anbriio v *(8£61) A "4 ‘PIOIHID
*€ST-EPT ‘L6 ‘“AB010ys4sg [p100S fO IpUInOf "SI0RY I0) KIowawr wonuso2)
pue coumsmadxs Tenuaraia “(S£61) 1 “OPLUEPW ® “D 'V ‘uRISplon I ‘dUBYD
: TTT-BIT ‘S ‘unang
ABoj0yodsd (p1oos pup Anppucsiad e jool f1e, 1Ns Koyl Op “09 19A0 3L n0K
usypy 9Fe pue uonugooal [BIOBI-SSOID) ‘(6£61) ~1 N "uoswelim % “O I ‘urey g
6eT-6¢1
‘14 ‘sanss] 100§ fo pumor suosiad 30BI-1OY)0 PUE -GMO JO S30BY JO uonmusosal
a1} U1 1PRIUOD puk 30udladxd JOo 9f01 AL (586T) 'S "¥ ‘ssedre % “D [ ‘ureySug
‘189-€49
‘79 ‘A30j0y>4sd V120S puv ApppUOSIE] Jo [PUIOS Sun3as prey ¥ Ul SEORBSINuap]
55oWIIMaKa Jo AorIndoy (7861) ‘Y Turpneds @ “Q 1 ‘1opAug vy ‘sseeiy “D T “weySug
‘81€-90¢ ‘8 “d3opoyadsq
payddy fo ppusnor *ssoey 9ziufosa1 o3 L)[iqe 943 UO SOpnuUpE puw ‘asuarradxa
txas ‘a0m1 JO 1591§0 S L .. ;XHE Yoo[ [Tt 211, o (8L61) 'd ‘AmoNIed @ “3 7 ‘megdug
"897-55T ‘71 ‘ASojoradsg (pos panddy fo ypusnof “felap sum pue
“IATIUIOUL “SBIq 30RI-UM() :$308] JO TONIEZ009Y «(z861) D °r ‘meysug ¥ “d ‘ANmoxreq

SHONIHTIFA

*P3posll aXe JOBIUOD JO S3anseawt
10713q 1nq “1Ioddns WIOS PIATAdAL SBY JOEIUOD dN0IFISIUL PIL] JO 3[ASI © S
SB1qQ 3021-UMO 1B} B3PI 9 L, "(S86] ‘SSed[RIA 2 WweySug) PIpaau s1139333 3y3 103
suoryeur]dxa [B5112102¢) 3] OJUL YOIBISI JIOW “TONIPPE U] "193JJ3 [BIORI-SSOID
243 90Nl A[[RIONIIIE WS SABORINE 124 JO ATIOULSIP K10A 33312 ST O M 338183
€ JO UOTO[OS "SSOUSAIORIIIE PUR SSIUSANOUNSIP 19318} 0} 2AnuUsle Apemon
-1ed 9q PIMOYS YoIEasaI JUBASRI A[[ediSUaIof SI0W Funonpuod SISYDILISIY
‘selq S0RI-UMO SY] UO JIMEIdN| 3y jo Lupiea eo8or03s ayy saoxdur
01 Aressaoou st swdipered JUBAS[SI A[JROISUSI0] Jx0W FUISA [OTBISAL IAYUNY
-oseq 14 w uvonemndod
a1 JO %¢ Ajuo jussardal sYor[g "330J3q UISS JASU pey A3y1 Joelg © Lmuopisiu
01 Kjox1y Ape[nonred s1oM SHIS[D UBOLISWY-UBOIXSN 3y} pue ueouswWIy-o[fuy
ay3 q10q ‘yssoy pue z1e[d £q pa[easdisem sisoq10dAY 10vIn09-dnoiZI3juT UL 10}
poddns swog “osed 1q uruonendod oy3 J0 %¢9 Juss31da1 SUBILISW Y-UBDIXIA
“1oeju02 dnoIdisjus juanbaly 23idsap ‘sexa] ‘osed [ Ul SO S10)S IOUIUIAUOD

NIL1ATING AD0TOHIASd TVIOOS ANV ALITYNOSHHEd




Journal of Applied Pséyzchs6 y

1987, Vol. 72, No. 4,

Brian L. Cutler and Steven D. Penrod
University of Wisconsin-Madison

Improving the Reliability of Eyewitness Identification:
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Putting Context Into Context

Todd K. Martens
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We examined the effects of context reinstatement procedures on eyewitness identification accuracy.
Subjects were 290 undergraduates who viewed a videotaped reenactment of a liquor store robbery
and, in a later session, attempted to identify the robber from a lineup parade. Two types of context
reinstatement procedures were examined together with eight encoding, storage, and retrieval vari-
ables manipulated within the stimulus videotape and the lineup procedures. Disguise of the robber
impaired identification accuracy (p < .05). There was a significant interaction between disguise and
the context reinstatement interview (p < .01) such that the context reinstatement interview had a
stronger impact on identification accuracy in the high-disguise condition. Lineup cues interacted
with lineup composition (p < ,05), retention interval (p = .01}, and exposure to mug shots (p = .05;
although in a manner contrary 10 our expectation), These interactions indicated that lineup context
cues improved identification accuracy in the high-similarity, 2-week retention interval, and no mug-

App-11

Copyright 1987 by the American Psychological Association. Inc.

0021-9010/87/800.75

shots conditions.

The unreliability of eyewitness identification has been amply
documented (Brigham, Maass, Snyder, & Spaulding, 1982;
Clifford & Bull, 1978; Loftus, 1979; Penrod, Loftus, & Winkler,
1982; Yarmey, 1979). Experiments on eyewitness identification
are typically designed to identify circumstances under which
eyewitnesses are particularly fallible. Such research is valuable,
as information gained from these experiments may enable po-
lice, prosecutors, defense attorneys, and juries to make more
informed assessments of eyewitness identifications (Cutler, Pen-
rod, & Martens, 1987; Cutler, Penrod, & Stuve, in press; Loftus,
1983; although see McCloskey & Egeth, 1983, for a dissenting
view). It is perhaps equally important to identify procedures
that might improve the reliability of eyewitness identifications.
Despite the clear advantages to the criminal justice system of
establishing such procedures, there has, until recently, been lit-
tle research in this domain of eyewitness identification,

One promising approach to the task of improving the reli-
ability of eyewitness identification and recall involves proce-
dures designed to reinstate the context surrounding an event,
According to the network theory of memory (Bower. 1981; Col-
lins & Loftus, 1975), environmental, emotional, and other con-
textual and stimulus-relevant information are encoded into
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memory, together with the to-be-remembered stimulus, as a set
of nodes that are connected 10 the to-be-remembered stimulus
through associative path links, Contextual cues to recognition
prime alternative pathways to activate the node representing the
to-be-remembered stimulus (henceforth referred to as the stim-
ulus node). Sometimes an individual’s information search fails
to prime the necessary paths leading to the stimulus node (i.e.,
the individual fails to recall the necessary information). Under
such circumstances, alternative pathways may be primed
through the use of contextual cues, making it more probable
that the stimulus node will be activated and the information in
question recalled.

Given the theoretical rationale governing the effects of con-
text cues, our research adopts a rather liberal definition of con-
text. We define context as any information that is encoded to-
gether with the to-be-recognized stimulus. The information is
presumed to be stored in the memory network and connected
to the to-be-recognized stimulus through associative pathways
(cf. Tulving & Thomson. 1973).

Although in theory, the network model should hold for both
recall and recognition, the effects of context reinstatement pro-
cedures are noted for being stronger in tests of recall than in
tests of recognition (Bower, 1981; Smith, in press). Consistent
with this conclusion, experiments that have tested the effect of
context reinstatement on identification accuracy have yielded
mixed results. Some investigators (e.g., Krafka & Penrod, 1985;
Malpass & Devine, 1981a) have shown positive effects for con-
text reinstatement, whereas others (c.g., Cutler, Penrod,
O'Rourke, & Martens, 1986; Davies & Milne, 1985; Sanders,
1984) have shown null or weak resuits for context reinstate-
ment. It is difficult to precisely determine the locus of the
differential effects for context reinstatement. Comparisons
across experiments are made difficult due to differences in re-
tention interval, type of incident, and context reinstatement
procedure, all of which could conceivably media}e the influence
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of context reinstatement procedures. Note that the mixed re-
sults for context reinstatemeant are unlikely to be attributable to
Type I error, as a recent meta-analysis of the facial recognition
literature (Shapiro & Penrod, 1986) reveals that, across a large
number of studies, context cues improve identification accu-
racy.

Why might encoding, storage, and retrieval factors mediate
the influence of context cues on eyewitness identification accu-
racy? One plausible answer is Smith’s (in press) outshining hy-
Dpothesis. The outshining hypothesis acknowledges that in a rec-
ognition test certain aspects of the stimulus itself serve as con-
text cues to recognition. In Smith’s terms, if information
provided by the stimulus serves as a strong cue to recognition,
then any additional incidentally encoded context cues are “out-
shined.” In terms of the network theory, the cues provided by
the stimulus itself are often sufficient to activate the necessary
paths to the stimulus node, so additional attempts to activate
alternative pathways to the stimulus node through the use of
context cues yield few gains in recognition accuracy (see also
Bower, 1981), If, on the other hand, the stimulus properties that
ordinarily cue recognition are degraded or absent and, conse-
quently, the appropriate pathway to the stimulus node is not
activated, then additional context cues improve recognition ac-
curacy by activating alternative pathways to the stimulus node.
In the case of eyewitness identification, facial characteristics
and hair qualities are known to be important cues. If these cues
are optimally encoded, then other contextually reinstated cues
may yield little or no improvement in identification accuracy.
But if these important cues are degraded due to impoverished
encoding (e.g., disguise, weapon focus), storage factors (e.g., ex-
posure to mug shots, long retention interval), or retrieval condi-
tions (e.g., variations in lineup procedures, suggestive instruc-
tions), then contextually reinstated cues may enhance the accu-
racy of identifications by facilitating the priming of alternative
paths to the individual’s memorial representation of the to-be-
identified target.

In summary, the mixed results for context reinstatement pro-
cedures might be due to differences in the qualitative and quan-
titative nature of context reinstatement procedures used in pre-
vious research or to encoding, storage, and retrieval factors that
for theoretical reasons might moderate the effectiveness of con-
text reinstatement procedures. An experiment was carried out
to examine the influence of two types of context reinstatement
procedures and the interactions between these proceduresand a
variety of encoding, storage, and retrieval factors on eyewitness
identification accuracy, Because our primary concern is with
techniques that can be used for actual eyewitness situations, we
limit our study of contextual cues 1o those that could conceiva-
bly be implemented within current police investigatory proce-
dures.

A second important concern of the present research is the
predictive validity of eyewitness confidence. It is often con-
cluded that the correlation between confidence and identifica-
tion accuracy is weak (Bothwell, Deffenbacher, & Brigham,
1986; Wells & Murray, 1984), Wells and Lindsay (1985) raised
criticisms about the manner in which confidence has been as-
. sessed in the eyewitness studies; for example, they point out that
~ confidence is generally measured with a single item and might
therefore suffer from unreliability (although cf. Cutler, Penrod,

O'Rourke, & Marten, 1986; Cutler. Penrod, & Martens, 1987,
Murray & Wells, 1982). We attempt to improve on earlier as-
sessments by using multiple confidence indices. In addition, we
assess both confidence in the ability to correctly identify the
perpetrator (before subjects view the lineup), as well as confi-
dence in the lineup judgment.

Overvicw of the Experiment

Subjects in the present experiment viewed a videotaped rob-
bery of a liquor store, and later attempted to identify the robber
from a lineup parade. In light of Smith’s (in press) outshining
bypothesis, we manipulated variables that have been shown to
affect identification accuracy. Our general expectation was that
context reinstatement procedures will be effective in improving
identification accuracy in circumstances under which identifi-
cation accuracy is less reliable due to factors such as disguises
worn by the robber, mugshot searches, the presence of a
weapon, and substantial retention interval. Two types of context
reinstatement procedures were examined; one procedure in-
volved prelineup interviews and the other involved exposing
subject-witnesses to context cues embedded within the lineup
itself,

Context Reinstatement Interview

The context reinstatement interview was modeled after the
procedures used by Krafka and Penrod (1985) and by Cutler,
Penrod, O'Rourke, & Martens (1986, Experiment 2). Like
Krafka and Penrod, we attempted to reinstate context by using
a guided interview consisting of mnemonic procedures (*‘mne-
monic instructions”) developed by Geiselman, Fisher, MacKin-
non, and Holland (1985), and by exposing subjects to a series
of snapshots depicting the victim of the robbery, as well as the
environment in which the robbery occurred (snapshot review).
The mnemonic instructions are comprised of the following pro-
cedures: (a) mental reinstatement of the context surrounding
an incident, (b) report of all information recalled, (c) rehearsal
of events in different orders, and (d) rehearsal of events from
different perceptual perspectives. These mnemonic instructions
alone have been shown to enhance the accuracy of eyewitness
recall (Geiselman et al., 1985). The snapshot display consisted
of photographs of the inside of the liquor store and of the clerk
behind the counter. A third set of contextual cues was added to
this procedure. Subjects were instructed 1o reread their written
descriptions of the robbery and of the physical characteristics
of the robber that they completed immediately after viewing the
videotaped robbery (as in Cutler, Penrod, O'Rourke, & Mar-
tens, 1986, Experiment 2); this procedure is referred to as origi-
nal description review. The mnemonic instructions, the snap-
shot review, and the original description review were combined
into a single interview procedure and are henceforth referred
to as the context interview, ‘

Lineup Context Cues

The second type of context reinstatement procedures exam-
ined in the present experiment involved physical characteristic
context cues tested by Cutler, Penrod, O’'Rourke, & Martens
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(1986, Experiment 1). In their experiment, subjects were sys-
tematically exposed to cues such as voice, gait, posture, skin
color, and a three-fourths pose, and these cues were manipu-
lated separately. In the present experiment, four of these cues—
voice, gait, posture, and three-fourths pose—were combined
into a single variable referred to as lineup context cues (all sub-
jects were shown color lineups). Thus, one half of the subjects
were shown a lineup consisting of snapshots and slides of a front
and full profile of the head and shoulders only, The other half
were shown the same lineup features, but were also shown the
three-fourths pose and the full view of the suspects’ bodies (pos-
ture cues) from the three poses, Subjects in this condition were
also shown a videotaped segment of each lineup suspect walk-
ing in and out of the room in which the lineup was held (gait
cues), and heard voice samples from each suspect, which con-
sisted of a single spoken line (voice cues), Viewing time of each
lineup suspect was, of course, held constant. Although these
lineup features are somewhat different from traditional context
reinstatement manipulations, they fit the broad definition of
context cues specified earlier. Other researchers have also ma-
nipulated pose as a means to reinstating context (e.g., Thom-
son, Robertson, & Vogt, 1982),

In addition to the two types of context reinstatement manip-
ulations, eight other encoding, storage, and retrieval variables
were manipulated. These variables were chosen because they
have been shown to affect identification accuracy in previous
research. A description of each follows.

Disguise. In one half of the videotaped robberies, the robber.
wore a hat fully covering his hair, and in the other half, the rob-
ber wore no hat.

Weapon visibility. In one half of the videotaped robberies,
the robber outwardly brandished his handgun during the entire
robbery, whereas in the remaining versions, the robber's hand-
gun remained hidden throughout the robbery.

Retention interval. Subjects attempted an identification after
either 2 days or 2 weeks.

Exposure to mugshots. One half of the subjects in the present
experiment searched a series of 41 mug-shot slides (which in-
cluded neither the robber nor the other lineup members) for the
robber during the encoding session of the experiment, and the
other half viewed no mug shots.

Lineup instructions. Before viewing the lineup parade, one
half of the subjects were given instructions that explicitly
offered the option of rejecting the lineup. The remaining sub-
jects were given instructions that failed to explicitly offer this
option. Failing to offer the option of rejecting the lineup typi-
cally increases false identification (Cutler, Penrod, & Martens,
1987; Malpass & Devine, 1981b).

Lineup type. One half of the subjects attempted an identifi-
cation from an offender-present lineup, whereas the remaining
half attempted an identification from an offender-absent lineup.

Lineup size. One half of the subjects viewed 6-suspect line-
ups, and the other half viewed 12-suspect lineups.

Lineup composition. In the present experiment, lineups were
created on the basis of similarity ratings obtained in pilot work;
these lineups were intended to differ with respect to fairness.
Subjects viewed either high-similarity lineups (lineups that con-
tained several members who resembled the robber in appear-

ance) or low-similarity lineups (lineups that contained few
members who resembled the robber in appearance).

Method
Subjects

Subjects (N = 290) were volunteers from the University of Wiscon-
sin-Madison introductory psychology subject pool, who received extra
credit points for their participation. Subjects were randomly assigned
to conditions. There were from 2 10 4 subjects per cell. Each cell necessi-
tated a separate encoding and retrieval session, and where possible, sub-
jects within the same cell were run in groups.

Design

In all, 10 variables (two levels each) were manipulated within a 2749
fractional factorial design. A fractional factorial design (Kenny, 1985)is
one in which some main effects are deliberately confounded with higher
order interactions between other main effects. In the present experi-
ment, 7 variables were fully crossed with one another in a 128-cell de-
sign, whereas another 3 variables were confounded with higher order
four- and five-way interactions. The advantage to this design is that 10
main effects, 45 two-way interactions, and three-way interactions of in-
terest can be meaningfully assessed within a 27 = 128-cell design. Test-
ing 10 main effects and 45 two-way interactions in a full factorial design
would necessitate 2'% = 1,024 cells and many more subjects. The draw-
back to this fractional factorial design is that experimental efficiency is
traded off against the fact that a few high-order interactions (four- and
five-way) are confounded with main effects and there are many con-
founds among higher order interactions. Of course, these interactions
tend to be uninterpretable in any event.

Materials

Stimulus videotapes. The plot of the vignette concerned a female
clerk at a liquor store who, shortly after serving one customer, is con-
fronted and robbed by a young man brandishing a handgun. The robber
enters the store, demands the money from the register, and threatens to
shoot the clerk. In the course of the interaction, the robber fires his
weapon into the floor and roughs up the clerk. The entire videotape
lasted approximately 100 s, and the robbery itself 1asted approximately
75 s. Two variables, disguise and weapon visibility, were fully crossed
within the videotapes. This was accomplished by a combination of re-
peated filming and editing of the robbery. Thus, in all. four videotapes
were used. Stimulus videotapes were high quality, %-in, videocassettes,
and were shown on a large (64-in. diagonal) projector screen, using a
Kloss Nova Beam, Model 2.

Instructions.” All of the instructions were given in writing. Subjects
in the mug-shot condition were instructed to study each of the mug
shots and to search for the robber, while the experimenter read a num-
ber aloud for each mug shot. Immediately following the presentation of
the mug shots, subjects were further instructed to indicate the number
of the mug shot that they thought was the robber or indicate that the
robber was not among the mug shots (unbiased instructions).

Subjects in the context interview condition first received written mne-
monic instructions to think back through the event, from beginning to
end. and then in different orders and from different perspectives, Sub-
jects were also instructed to try to remember the emotions they felt
during the robbery and recall everything they viewed. Subjects were
given up 1o 5 min 1o reminisce.

Lineup materials. All of the subjects were given a set of color snap-
shots of each lineup suspect. Subjects studied a front view (face and
shoulders) of each suspect on one side of the snapshot and a full profile
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view on the reverse side of the snapshot. After subjects were given ample
time (by their own acknowledgment) to examine the photo spread, sub-
jects were shown a more detailed set of slides of each suspect, Only
one suspect appeared on each slide. Subjects were allowed to study the
photographs during the slide presentation in order to make compari-
sons among the suspects,

Subjects in the weak lineup context condition were shown slides of
each suspect in front and full profile view, and stides consisted of views
of the face and shoulders only, Subjects in the strong lineup context
condition were shown slides of each suspect in front, three-fourth, and
full profile views. In addition to views of the face and shoulders, full-
body views of each suspect were also shown. Subjects in the strong
lineup context condition also viewed a videotaped segment (¥4 in. shown
ou a 25-in color monitor) of each lineup member walking in and out of
the room in which the photographs and slides were taken, and heard a
sample of each suspect’s voice, The voice sample consisted of a single
line spoken about the weather, and each suspect spoke the same line.
The presentation of the enhanced-lineup condition proceeded as fol-
lows: Subjects were shown a series of slides of a given suspect immedi-
ately followed by the videotaped segment, Voice samples were given dur-
ing the videotaped segment, Presentation time of each suspect was held
constant (35 s) across lineups.

Interrogation questionnaire. The description of the robber and the
robbery, which all subjects completed but only one half of the subjects
reread before seeing the lineup, was given in response to a series of 40
probes about the event, In addition, subjects completed a checklist con-
taining nine categories of body build (e.g., slender, stocky), nine hair
colors, nine hair styles (e.g., shoulder length, balding), six eye colors,
seven facial hair categories, and nine overall descriptions (e.g., well kept,
slouched, ugly). No restrictions were placed on the number of categories
that subjects were allowed to check.

Confidence questionnaires. Confidence in lineup choice was assessed
twice. Immediately after viewing the stimulus videotape during the en-
coding session, subjects completed a prejudgment confidence question-
naire that consisted of the following two questions: ““If we showed you a
fineup in which the robber was present, how confident are you that you
could choose the right person?' and “If we showed you a lineup in
which the robber was not present, how confident are you that you would
not mistakenly choose somebody out of the lineup?” Responses to both
inquiries were indicated on 9-point scales ranging from not at all confi-
dent (1) to very confiden: (9). Immediately after rendering a judgment
on the lineup task, subjects completed a postjudgment confidence ques-
tionnaire that consisted of the following three questions: “How confi-
dent are you that your choice is correct?” “How willing are you to sign
a sworn statement that your choice is correct?”’ and *“What is the proba-
bility that your choice is correct?™ Responses to the first two questions
were given on 9-point scales ranging from not at all confident and not at
all willing (1) to very confident and very willing, respectively (9). Re-
sponses 1o the third inquiry were open-ended and could theoretically
range from O to 1,00.

Procedure

During the encoding session, subjects were first shown one of the four
videotaped robberies. Subjects completed the prejudgment confidence
questionnaire, and then completed a questionnaire in which they were
asked to describe the robbery and the physical characteristics of the
robber. Subjects who were not in the mug-shot condition were excused
at this point. Subjects in the mug-shot condition were given the mug-
shot instructions and were then shown the mug shots, After completing
the mug-shot procedure, subjects were excused.

At the beginning of the retrieval session, subjects in the context rein-
statement condition were administered the reinstatement procedures in
the following order; mnemonic instructions, original description review,

and snapshot display. Subjects who were not in the context reinsgte-
ment condition were given an innocuous imagery assessment question-
naire. Subjects were then given lineup instructions (biased or neutral)
and were handed the photographs of the lineup suspects. After subjects
indicated that they had enough time to study the photographs, subjects
were shown the lineup. At the completion of the lineup phase, subjects
indicated their judgments privately and completed the postjudgment
confidence questionnaire.

Results

Overall, 234 subjects (81%) made a positive identification,
whereas 56 subjects (19%) rejected the lineup. Of the 140 sub-
jects who were shown offender-present lineups, 90 (64%) cor-
rectly identified the robber, 37 (27%) mistakenly identified a
foil, and 13 (9%) incorrectly rejected the lineup, Of the 150 sub-
jects shown an offender-absent lineup, 43 (29%) correctly re-
jected the lineup, whereas 107 (71%) falsely identified a foil.
Collapsed across lineup type, the overall correct performance
rate (CP; proportion of hits + proportion of correct rejections)
was .46.

Lineup Decisions

Malpass and Devine (1984) argued that when examining the
effects of variables on identification accuracy, it is informative
to first account for the variable’s effect on the lineup decision
(i.e., the decision to identify a suspect or to reject the lineup),
and through the consequence of that decision explain identifi-
cation accuracy. This approach is especially appropriate if the
effects of a variable on identification accuracy should theoreti-
cally be mediated through its effect on the lineup decision.
Lineup instructions is the one factor in our experiment that
meets this criterion. The remaining factors are hypothesized to
affect identification accuracy by influencing sensitivity without
necessarily affecting the lineup decision.

Thus, before analyzing the effects of lineup instructions on
identification accuracy, we first analyzed its effects on the lineup
decision, For the purpose of brevity, we limited our exploratory
analyses of lineup decisions to main effects for each variable
and the nine interactions between lineup instructions and each
of the remaining factors. For this analysis, all positive identifi-
cations were scored 1 and lineup rejections were scored 0. A
hierarchical regression analysis was then performed with each
of the 10 factors entered on the first step and the 9 two-way
interactions entered on the second step, The dependent variable

Table 1
Lineup Decisions: Predictors
Variable M d t
Lineup type
Offender absent 72 .49 4.22¢%
Offender present 90
Lineup instructions
Neutral .69 65 5.43*
Biased 93

iVote. Means represent proportion of positive identifications.
p<.01, .
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Table 2
Lineup Decisions: Summary Statistics
Step R Adjusted R? Ftotal dr MS. Fchange df
i ,400 130 5.33* 16, 279 136
2 431, 129 3.25* 19,270 136 .95 9,270
*p<.0l.

was lineup decision (positive identification or lineup rejection).
A summary of this regression analysis appears in Tables |
and 2.

As expected, biased lineup instructions significantly in-
creased the number of positive identifications. Of course, lineup
type (offender present versus offender absent) also had a signifi-
cant influence on the type of decision made. None of the other
main effects or any of the two-way interactions were statistically
significant.

Identification Performance

In order to examine the effects of the independent variables
on identification performance, correct judgments were scored
| and incorrect judgments were scored 0 (to form the CP score).
With CP as the dependent variable, & hierarchical regression
analysis was performed with the 10 predictor variables entered
on the first step and the subsequent 45 two-way interactions en-
tered on the second step. The 36 three-way interactions between
lineup type (offender present vs. offender absent) and all other
predictors were entered on the third step, to determine whether
correct identifications and correct rejections were affected sim-
ilarly by context and other variables. A summary of the regres-
sion results is displayed in Tables 3 and 4.

Significant main effects were found for lineup type and dis-
guise of the robber. Fewer correct judgments were obtained in
the offender-absent (as compared with offender-present) lineups
and in the disguise (as compared with no-disguise) condition.
Of the 45 two-way interactions, 6 were significant at p < .05,
which is more than the number of significant interactions ex-
pected by chance alone.

Lineup context interacted significantly with lineup composi-
tion, such that context cues significantly improved performance
if subjects were shown high-similarity lineups. but not if sub-
jects were shown low-similarity lineups. Note that the differ-
ence in identification accuracy between the strong lineup cues-
low similarity and strong lineup cues-high similarity cells (.54
vs, .44, respectively) is likely to be due to chance variation
(p> .05).

Context cues in the lineup parade also interacted signifi-
cantly with retention interval such that providing subjects with
strong context cues in the lineup improved performance in the
2-week retention interval condition but had little effect on per-
formance among subjects in the 2-day retrieval condition. Al-
though it is apparent from the cell means that the strong cues in
the lineup improved identification performance to a level above
that obtained in the 2-day retention interval condition (.59 vs.
49), this difference is probably due to chance variation
(p > .05),

The interaction between lineup context cues and exposure
to mug shots was also significant. Contrary to our expectation,
lineup context cues significantly improved identification accu-
racy among subjects who were not shown mug shots, but had
little effect on identification performance among subjects who
had been shown mug shots. The outshining hypothesis would
lead us to expect the effects of context reinstatement to be
stronger if subjects had been shown mug shots.

The context interview interacted significantly with disguise.
It significantly improved identification performance if the rob-
ber had been disguised during the robbery, but had little effect
on identification performance if the robber had not been dis-
guised.

Disguise interacted significantly with lineup size such that
disguise had a significantly larger effect on performance among
subjects in the 12-suspect lineup condition than among subjects
in the 6-suspect lineup condition.

Given that subjects in the biased lineup instruction condition
have a strong tendency to make positive identifications (control-
ling for the presence of the offender in the lineup), biased lineup
instructions should strongly reduce identification performance
in the offender-absent condition, because any identification is
an incorrect one. The effects of biased lineup instructions on
identification performance in the offender-present condition
should be less strong, because even though subjects are more
inclined to make a positive identification, sometimes the identi-
fication is correct.

Biased instructions had a significantly larger impairment on
identification performance in the offenderabsent condition
than in the offender-present conditions. This interaction might
best be understood in terms of diagnosticity (Malpass & De-
vine, 1984; Wells & Lindsay, 1980). Diagnosticity refers to the
ratio of correct identifications in offender-present lineups to
false identifications in offender-absent lineups; therefore, higher
ratios indicate better diagnosticity. Biased lineup instructions
yielded a diagnosticity ratio of .61/(1 —.13) = .70, whereas neu-
tral instructions yielded a diagnosticity ratio of .67/(1 — .43) =
1.18. Clearly, biased instructions strongly reduce the diagnos-
ticity of identifications.

It is perplexing that the mug-shot manipulation had little
effect on identification accuracy. One plausible hypothesis' for
the lack of an effect is that the mug-shot search (in which the-
robber was not present) served to reinforce the subjects’ beliefs.
that the robber might be absent from any additional set of mug
shots or lineups that are to be searched. Such a hypothesis

! We are grateful to the anonymous reviewer for pointing out this
plausible hypothesis.

1
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Table 3
Identification Accuracy: Predictors
Variable M d t
Step |
Lineup type
Offender absent 29 17 6.52*
Offender present 64
Disguise
, S =24 2019
High . 40
Step 2
Lineup Context X Lineup Composition 2.35*
Low Similarity
Weak cues 36 .40 3.06%*
Strong cues 54
High Similarity
Weak cues S50 —-43 0 —0.99
Strong cues 44
Lineup Context X Retention Interval 2.91**
2-week retention interval
Weak cues .37 49 3.75%**
Strong cues .59
2-day retention interval
Weak cues 49 ~22  -1.68
Strong cues 39
Lineup Context X Exposure to Mug shots —1.97*
No mug shots
Weak cues 35 35 2.68**
Strong cues 51
Mug-shot search
Weak cues St -09  -0.69
Strong cues A7
Context Interview X Disguise 2.87**
No disguise
Na interview 57 =22 —~1.68
interview 47
Disguise
No interview .29 49 4,74
Interview 51
Disguise X Lineup Size ~2.46**
12-suspect
Low disguise S =310 =237
High disguise 37
6-suspect
Low disguise 49 —-04 031
High disguise 47
Lineup Instruction X Lineup Type 3.44**
Offender absent
Neutral A3 —66 —5.04%*
Biased A3
Offender present
Neutral 67 ~143 —0.99
Biased .61

Note. Means represent proportion correct,
*p<.05.**p<.0l,

would be supported by an interaction between lineup type
(offender present vs, offender absent) and exposure to mug
shots. The interaction, though, was nonsignificant.

The third step of the regression equation examined whether
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correct identifications and correct rejections were affected sim-
ilarly by context and other independent variables. This was ac-
complished by testing the three-way interactions between
lineup (offender present vs. offender absent) and each of two-
way interactions. The number of significant three-way interac-
tions (3) did not exceed chance levels; these interactions are
therefore not discussed. None of the significant two-way inter-
actions were further qualified by three-way interactions with
lineup type. Note, however, that 6 of 36 three-way interactions
were not entered into the equation because of minimal toler-
ance-—they were too highly correlated with other interaction
terms. Given that the interactions with which these terms are
confounded were nonsignificant, there is little threat to the in-
terpretation of our results.

Confidence

Two subjects failed to complete the prejudgment confidence
questionnaire, 4 subjects failed to complete two of the postjudg-
ment confidence questions, and 14 subjects failed to complete
one postjudgment confidence question; their data were there-
fore excluded from the following analyses. Mean prejudgment
confidence regarding the ability to correctly identify the robber
was 7,30 (SD = 1.35), and mean prejudgment confidence re-
garding the ability to correctly reject the offender-absent lineup
was 6.02 (SD = 1.73), The average confidence rating was 5.76
(SD = 2.00) for postjudgment confidence in judgment on the
lineup task, 4.06 (SD = 2.41) for willingness to sign a sworn
statement, and ,56 (SD = .28) for probability of a correct judg-
ment. Correlations between confidence measures, identifica-

tion performance, and choosing, are displayed in Table 5,

The two measures of prejudgment confidence correlated sig-
nificantly, r = .37, p < .01, and the correlations between each
of these measures and performance (CP) were of similar magni-
tude. Prejudgment confidence regarding the ability to correctly
identify the suspect correlated .10 with performance, whereas
prejudgment confidence regarding the ability to correctly reject
the lineup correlated .07 with performance. The three post-
judgment confidence ratings correlated highly with one an-
other——the average correlation was .72, p < .01—but minimally
with prejudgment confidence measures—the average intercor-
relation was .16, p = ,01. Furthermore, the postjudgment con-
fidence ratings correlated more highly with performance than
did prejudgment confidence. For confidence in judgment, r =
.30, p < .01, for willingness to sign a sworn statement, r = .32,
p < .01, and for probability of correct judgment, r = .27,
p<.0lL

Clearly, pre- and postjudgment confidence are conceptually
different measures; they demonstrate weak relations with one
another, and they demonstrate different patterns of relations
with identification performance. Given the internal consistency
within these sets of measures, we decided to standardize and
then aggregate prejudgment confidence measures to form a
more reliable prejudgment confidence score and to standardize
and then aggregate postjudgment confidence measures to form
a more reliable postjudgment confidence score, The aggregate
prejudgment confidence score (henceforth referred to as pre-
judgment confidence) correlated .10, p = .05, with perfor-
mance, whereas the aggregate postjudgment confidence score
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Table 4
Identification Accuracy: Summary Statistics
Step R Adjusted R? Fiotal dr MS, Fchange dar
1 404 134 5.47% 10,279 216
2 580 .180 2.15* 55,234 204 35 45,234
k) 656 193 1.81* 85,204 201 1.12 30,204
*p<.01.

(henceforth referred to as postjudgment confidence) correlated
.33, p < .01, with performance, The correlation between pre-
and postjudgment confidence was .22, p <.01.

The estimator and system variables were also tested for their
effects on confidence and as moderators of the confidence-accu-
racy correlation. The first analysis examined the aggregate pre-
judgment confidence as the dependent measure. Identification
accuracy was entered on the first step, disguise and weapon visi-
bility on the second, and the two interaction terms (Disguise X
Identification Accuracy and Weapon Visibility X Identification
Accuracy) were entered on the third step. The interaction terms
test heterogeneity of variance, or the moderator effects, Dis-
guise was a significant predictor of prejudgment confidence
(semipartial r = —.17, p < .01). No other predictors were sig-
nificant.

A similar analysis was then carried out with the aggregate
postjudgment confidence as the dependent variable, Identifica-
tion accuracy was entered on the first step, the 10 predictors
on the second, and the 10 interactions between identification
accuracy and each predictor were entered on the third step. Ex-
posure to mug shots significantly reduced postjudgment confi-
dence (semipartial r = —.17, p < .01). Subjects shown an
offender-present lineup were significantly more confident than
were subjects shown an offender-absent lineup (semipartial r =
.14, p < .05). None of the moderator effects were statistically
significant.

Discussion

Results of this experiment indicate that both context rein-
statement interviews and lineup context cues affect identifica-

tion performance by interacting with other variables that affect
identification performance. The procedures differ, however, in
the variables with which they interact. The effectiveness of the
context interview was mediated by the disguise of the robber.
This disguise, which consists of a hat covering most of the rob-
ber’s hair, reliably reduces identification accuracy (Cutler, Pen-
rod, O'Rourke, & Martens, 1986; Cutler, Penrod, & Martens,
1987; Shapiro & Penrod, 1986). The context reinstatement in-
terview was more effective in the disguise condition (poor en-
coding conditions) than in the no-disguise condition,

The effects of lineup contextual cues were moderated by the
similarity of the lineup members to the target, retention inter-
val, and exposure to mug shots. Lineup context cues improved
identification performance if subjects were presented with high-
similarity lineups; that is, if lineup suspects resembled the
offender in physical appearance. It is generally agreed that line-
ups should be fair tests (Doob & Kirshenbaum, 1973; Malpass
& Devine, 1983; Wells, Leippe, & Ostrom, 1979) and should
therefore contain foils who fook like the suspect. Results of this
experiment show that when lineups do contain such foils, physi-
cal characteristic context cues contribute to improved identifi-
cation performance.

Retention interval is a strong predictor of recognition accu-
racy in facial recognition and eyewitness identification experi-
ments (Shapiro & Penrod, 1986). As shown in the present ex-
periment, the effectiveness of context reinstatement varied as a
function of retention interval, thus complicating comparisons
of context effects across experiments. This finding is especially
noteworthy given that in the eyewitness identification literature,
retention intervals vary from less than | hour (e.g., Sanders,
1984) to 5 months (Malpass & Devine, 1981a),

Table §
Correlations Between Confidence and Identification Accuracy
Measure 1 2 3 4 5 6 7 8 9
Prejudgment confidence
1. Correct identification - 37 .83 .24 23 16 .23 .10 -.01
2. Correct rejections - 82 14 1 1 13 .07 03
3. Aggregate — 23 21 16 22 .10 01
Postjudgment confidence
4. Decision specific — .80 .70 .92 . .30 -.04
5. Willingness to sign a sworn statement — .66 It 27 -~07
6. Probability — .87 27 .01
7. Aggregate —_ 33 -.04
Identification performance
8 Cp — -.30
9. Choosing —

Note, N = 274, Correlations above .10 are significant at p < .05; correlations above .14 are significant at p < .01, CP = identification accuracy,
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Lineup context cues improved identification performance
armong subjects who were not shown mug shots, but had less of
an effect among subjects who were shown mug shots. This find-
ing is perplexing, as it is opposite to the hypothesis derived from
the outshining hypothesis.

With respect to eyewitness confidence, our results are consis-
tent with those obtained in previous experiments (Cutler, Pen-
rod, O'Rourke, & Martens, 1986; Cutler, Penrod, & Martens,
1987). In general, the confidence~performance relation was
found to be significant, but moderate in size, and confidence in
lineup decision was a much better predictor of identification
performance than was confidence in ability to identify the
offender. The finding that prejudgment confidence correlated
so weakly with identification accuracy suggests that a witness's
initial confidence in his or her ability to identify a perpetrator
should not be used to support the validity of an identification.
In addition, the finding implies that witnesses whose confidence
in their ability to correctly identify a perpetrator wanes, might
nevertheless be encouraged to attempt an identification.

Although the amount of variance in performance accounted
for by confidence is not great, it is important to note that () as
illustrated elsewhere (Cutler & Penrod, 1986; Nunnally, 1978),
the point-biserial correlation is highly susceptible to attenua-
tion due to differentially skewed distributions among the di-
chotomous variable (identification accuracy) and the continu-
ous variable (confidence), and (b) the absolute value of a corre-
lation coefficient may be a better estimate of strength of
association than is the squared correlation coefficient (Ozer,
1985; see also Wells & Lindsay, 19835).

Together with the results of the Krafka and Penrod (1985)
and Malpass and Devine (198 1a) studies, the results of the pres-
ent experiment should help to dispel some pessimistic notions
regarding the effects of contextual cues on identification accu-
racy. We have found that physical characteristic cues in the
lineup and reinstatement of environmental and emotional state
context are effective in enhancing identification performance.
However, our results, together with the other experiments re-
viewed, suggest that there must be an appreciable retention in-
terval or impairment of memory due to other encoding, storage,
or retrieval factors for context reinstatement to be effective.
Physical characteristic context cues appear to be especially sen-
sitive to retention interval. From a theoretical perspective, it
would be helpful to know why some context cues are more
effective than other context cues and why various context cues
are differentially mediated by encoding, storage, and retrieval
factors. From a forensic perspective, more research is needed to
identify procedures that increase the reliability of eyewitness
memory——in conjunction, naturally, with research that identi-
fies conditions under which eyewitness memory is likely to be
fallible. Reinstatement of context is a promising approach to
the enhancement of eyewitness performance—one that surely
deserves further attention in both applied and theoretical
realms.
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Although eyewitness identifications are among the most common forms of evidence presented in
criminal trials, both archival studies and psychological research suggest that eyewitnesses are frequently mis-
taken in their identifications (B. L. Cutler & S. D. Penrod, 1995). In recognition of this problem, the legal
system has established a number of safeguards to protect defendants from erroneous convictions resulting from
mistaken identifications. These safeguards are based on assumptions regarding attorney, judge, and juror
commonsense knowledge of the factors influencing eyewitness identification accuracy. This article addresses
the validity of these assumptions by examining the role of commonsense knowledge in attorney, judge, and
juror evaluations of eyewitness identification evidence. It concludes that, although these safeguards may not
be as effective as the legal system intended them to be, there are a number of practices and policies that may be
implemented to safeguard defendants further.

There is little question that eyewitness identifications are among the most important forms of evidence presented
in criminal trials. The importance of these identifications is underscored by the fact that mistaken identifications
appear to be the most frequent source of erroneous convictions. In their study of 28 cases of mistaken convictions in
which defendants were subsequently cleared with scientific DNA evidence, Connors, Lundregan, Miller, and McE-
wen (1996) reported that all the convictions were predicated on mistaken eyewitness identifications. Furthermore,
Huff (1987, see also Huff, Rattner, & Sagarin, 1996) implicated mistaken eyewitness identifications in 60% of the
more than 500 erroneous convictions he studied.

One of the other ways by which it is known that eyewitness performance is a matter of serious concern in criminal
cases is from the results of eyewitness studies conducted under fairly realistic conditions (e.g., Brigham, Maass,
Snyder, & Spaulding, 1982; Krafka & Penrod, 1985; Pigott, Brigham, & Bothwell, 1990; Platz & Hosch, 1988).
Although the central purpose of such studies has been to estimate the effects of particular factors on identification
accuracy (witness and perpetrator race in Brigham et al. and Platz & Hosch; identification procedures in Krafka &
Penrod; and the relation between accuracy of eyewitnesses' descriptions and their identifications in Pigott et al.), such
studies are conducted in fairly realistic settings, and the identification accuracy rates they yield are one indication of
the base rates likely to be found in cases involving actual eyewitness identifications.

*339 Brigham et al. (1982), for example, sent students into convenience stores and had them engage in transac-

© 2012 Thomson Reuters. No Claim to Orig. US Gov, Works.



App-21

3 PSYPPL 338
3 Psychol. Pub. Pol'y & L. 338

tions lasting several minutes with store clerks. The clerks were later asked to identify the customers from photoarrays.
A total of 73 clerks attempted identifications of the student customers after a 2-hr time delay; 50 of their 146 identi-
fications from target-present arrays (34%) were correct. Krafka and Penrod (1985) used a similar procedure; their 85
clerks were shown either a customer-present or a customer-absent photoarray. When the customer was present in the
photoarray, 41% of the clerks correctly identified him; whereas 34% falsely identified someone else's photograph as
that of the customer when the customer was absent from the photoarray. Platz and Hosch (1988) also used a con-
venience store scenario, with three customers. In this study, each of 86 clerks attempted to identify all three customers.
Overall, 44% of the identifications were correct. Pigott et al. (1990) used local banks for their study. Their customers
interacted with tellers for about 90 sec-under rather suspicious circumstances. About 4 to 5 hr later the 47 tellers were
shown a customer-present or customer-absent photoarray. Of the tellers shown a customer-present photoarray, 48%
made a correct identification, whereas 38% made a false identification when shown a customer-absent photoarray.

In these four fairly realistic field experiments, data were gathered from 291 eyewitnesses who were given 536
separate identification tests. The average percentage of correct identifications was 42% when the customers were in
the arrays, and the average percentage of false identifications was 36% when the customers were not in the arrays. In
short, attempted identifications of individuals seen briefly in nonstressful conditions and after only short delays were
frequently inaccurate: Witnesses often failed to identify targets when they were present and frequently identified
innocent persons when targets were not present. Of course, eyewitness identifications are made under all sorts of
witnessing and identification conditions, but these studies were based on conditions that are commonly encountered
by eyewitnesses. When witnessing and identification conditions are better or worse than those found in these studies,
it is likely that eyewitness performance improves or deteriorates.

Legal Safeguards Against Mistaken Convictions

Both the psychological and legal communities have recognized that there are problems with eyewitness identi-
fication evidence, Within the psychological community, substantial research efforts have been devoted to the task of
discovering the sources of these errors and devising ways to minimize them (see Cutler & Penrod, 1995, for a review).
Within the legal community, efforts have been made to protect defendants from erroneous convictions resulting from
mistaken identifications. As part of these efforts, courts have designed several procedural safeguards intended to
reduce mistaken identifications and convictions. These safeguards include such legal devices as the presence of
counsel at postindictment, live lineups (Kirby v. Illinois, 1972; United States v. Ash, 1973; United States v. Wade,
1967), opportunities for motions to suppress identifications, cross-examination of identifying witnesses (Walters,
1985), and expert psychological testimony about factors that influence eyewitness memory (People v. McDonald,
1984). These safeguards are based on assumptions regarding attorneys', judges', and jurors' commonsense knowledge
about factors that influence eyewitness identifications.

*340 As Finkel (1995) has underscored, there can sometimes be significant differences between the layperson's
understanding and application of the law and trial evidence and those of the legal professional. Although Finkel's
analysis emphasizes discrepancies between lay and professional understandings of the law and the influence of these
discrepancies on juror's efforts to arrive at just decisions, our emphasis is on a somewhat different aspect of lay and
professional common sense. This article addresses the effectiveness of safeguards against mistaken eyewitness
identifications by examining the role of lay and professional commonsense (and legal) knowledge in the evaluation of
eyewitness identification evidence. Although our focus is on juror commonsense knowledge, the application of juror
common sense occurs in a context in which the legal and commonsense knowledge of attorneys and judges shapes and
gives substance to the evidence evaluated by jurors. Fortunately, some empirical work exists that has examined at-
torney and judge commonsense knowledge of the factors that influence eyewitness identification performance, and
we consider that research in our review and compare and contrast it with juror commonsense knowledge. We then

examine the impact of scientific knowledge, in the form of expert psychological testimony, on jurors' understanding of
and evaluation of eyewitness identification evidence.

Of particular interest in this enterprise are the divergences among common, legal, and scientific knowledge
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concerning eyewitness identifications. Assuming that systematic scientific knowledge of the factors that influence
eyewitness identifications is the gold standard of knowledge, how do attorneys', judges', and jurors' knowledge fare
in comparison? As is shown below, although the answers are worrisome, the situation is far from hopeless; sound
policies and practices offer the prospect of closing the gap between commonsense and scientific knowledge.

Attorneys' Commonsense Knowledge About Factors That Influence Eyewitness Performance

The presence of counsel safeguard serves to protect defendants from mistaken identifications by allowing defense
attorneys to be present at postindictment live lineups. Attorneys who are present at postindictment lineups may advise
their clients of their rights and obligations, oppose the use of suggestive identification procedures, and record sug-
gestive identification procedures for the purpose of later filing a motion to suppress the identification (Stinson, De-
venport, Cutler, & Kravitz, 1996). For the presence of counsel safeguard to be effective, however, attorneys must be

aware of the factors that influence eyewitness identification accuracy in general and lineup suggestiveness in par-
ticular.

Surveying Attorney Knowledge

Few studies have assessed attorney commonsense knowledge regarding factors influencing eyewitness identi-
fication accuracy (Brigham & Wolfskiel, 1983; Rahaim & Brodsky, 1982; Stinson et al., 1996), and of these studies
only one has assessed whether attorneys possess commonsense knowledge regarding factors that influence lineup
suggestiveness (Stinson et al., 1996). Rahaim and Brodsky (1982) surveyed 42 attorneys and assessed their knowledge
of factors influencing eyewitness identification accuracy. Overall, the results revealed that attorneys were generally
sensitive to the effects of race and of stress or violence on eyewitness identification accuracy but appeared to believe

mistakenly that there is *341 a strong relation between eyewitness confidence and identification accuracy (Penrod &
Cutler, 1995).

In a larger scale study, Brigham and Wolfskiel (1983) surveyed 235 attorneys and assessed their knowledge
regarding the factors they believed most likely to affect eyewitness identification accuracy. These attorneys reported
being involved with eyewitnesses with some regularity. Photoarrays were encountered at least once a week by 59% of
prosecutors and 25% of defense attorneys, and live lineups were encountered at least once a week by 23% of prose-
cutors and 9% of defense attorneys. Significantly more prosecutors (84%) than defense attorneys (36%) believed that
“00% or more” of identifications are probably correct. Prosecutors (75%) were also more likely than defense attorneys
(56%) to believe that eyewitnesses more commonly fail to identify guilty suspects than falsely identify innocent ones.
The survey also contained questions about factors that may be perceived to influence identification accuracy. As is
consistent with the empirical literature, both groups of attorneys believed cross-race identifications to be less accurate
than same-race identifications even though their estimates of the overall accuracy rates differed markedly. Further-
more, more than 60% of attorneys thought that males and females would perform comparably on identification tests
and that more intelligent witnesses were more likely to be accurate than less intelligent witnesses. Most attorneys,
however, thought that education was not related to identification accuracy. These beliefs are consistent with the
psychological literature with respect to gender and education (Cutler & Penrod, 1995), but there is little evidence to
support a relation between intelligence and identification accuracy (Cutler & Penrod, 1989).

The attorneys were also asked, in open-ended format, what factors they believed to be related to identification
accuracy. The characteristics most frequently mentioned by defense attorneys were physical characteristics of the
suspect (60%), lighting at the scene of the crime (39%), exposure duration during the crime (36%), proximity to the
suspect during the crime (34%), and physical appearance of the suspect's body (33%). The characteristics most
commonly mentioned by prosecutors were physical characteristics of the suspect (68%), lighting at the scene of the
crime (60%), exposure duration during the crime (52%), whether the witness had a good memory (32%), and physical
appearance of the suspect's body (32%). Most of these factors are probably important.
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Overall, the factors mentioned by attorneys tended to be predictive of identification accuracy, but a number of
other potentially important factors were not mentioned: Weapon focus, disguises, changes in facial features,
cross-race recognition, retention interval, and factors associated with the suggestiveness of identification tests did not
rank on either group of attorneys' “top 10” lists. It is possible, however, that these factors present themselves with
sufficient rarity that attorneys do not think of them or think they are less important than those factors they did mention.
It is notable that there were substantial differences between defense and prosecuting attorneys concerning their top 10
factors. Across the two lists, only the physical characteristics of the suspect and lighting at the scene of the crime were
mentioned by a majority of the respondents.

Defense and prosecution attorneys also had different perceptions of how eyewitness testimony is used in court.
When asked about how much weight judges and juries give to eyewitness evidence, 89% of defense attorneys but only
7% of %342 prosecutors indicated that it was “too much.” When asked whether “a psychologist's expert opinion should
be considered in court when deciding the reliability of eyewitness identification,” 11% of defense attorneys replied
“never,” 30% replied “rarely or only in unusual cases,” 32% replied “fairly often,” and 27% replied “routinely.” For
prosecutors the responses were, respectively: 55%, 45%, 0%, and 0%.

Brigham and Wolfskiel's (1983) survey results suggest that attorneys know about some factors that influence
eyewitness identification accuracy but are less knowledgeable about others. Furthermore, there is little consensus
regarding the relative importance of the factors about which they display some knowledge.

Although these two surveys provide insight regarding attorneys' commonsense knowledge of factors that influ-
ence eyewitness identification accuracy, it is difficult to ascertain from the surveys the extent to which attorneys
failed to mention other important factors because of the constraints of the survey or because of their lack of knowledge
regarding these factors. Put another way, if attorneys are presented with factors that were not mentioned in the pre-
vious studies but that are known to influence eyewitness identification accuracy, are they able to identify these po-
tentially harmful factors? It is also impossible, on the basis of surveys, to determine whether attorneys do, in fact,
detect the problems they have identified when those problems present themselves in actual cases.

Assessing Attorney Knowledge in Lineup Situations

To address this question and to examine the effectiveness of the presence of counsel at live, postindictment
lineups, Stinson et al. (1996) conducted a study designed to assess attorney commonsense knowledge about several
factors known to influence lineup suggestiveness, including foil bias (Lindsay & Wells, 1980; Wells & Lindsay, 1980),
instruction bias (Cutler, Penrod, & Martens, 1987; Malpass & Devine, 1981; Paley & Geiselman, 1989), and pres-
entation bias (Cutler & Penrod, 1988; Lindsay, Lea, & Fulford, 1991; Lindsay & Wells, 1985).

In the Stinson et al. (1996) study, 109 public defenders were given a photograph of a suspect and were asked to
assume the role of the defense attorney for the person in the photograph. The attorneys were then shown one version of
a videotaped lineup identification procedure, which depicted a uniformed police office giving either biased or unbi-

ased instructions and presenting either simultaneously or sequentially a foil-biased or foil-unbiased lineup to a female
eyewitness.

When presenting biased lineup instructions, the officer simply instructed the witness that she should (a) identify
the person she saw commit the crime and (b) not tell other witnesses which lineup member she had identified. When
presenting unbiased lineup instructions, the officer read from a card that (a) the lineup might or might not contain the
person who committed the crime, (b) the witness should tell him whether or not she saw the person who committed the
crime, and (c) she should not tell other witnesses whether or not she had identified anyone.

Lineup presentation was manipulated in the following manner. In the biased lineup presentation, lineup members
were presented simultaneously, and the *343 officer simply instructed the witness that she would be seeing a lineup of
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five men. In the unbiased lineup presentation, however, lineup members were presented to the witness sequentially,
and the officer instructed the witness that (a) she would be seeing a lineup of men who would be presented individually,
(b) she had to make a decision after viewing each one, (¢} she could not go back to view a lineup member who had
already been presented, and (d) she could not be told how many lineup members would be presented.

The lineup members presented to the eyewitness either (a) matched the perpetrator on dimensions of skin tone,
height, weight, hair color, and facial hair but varied on other dimensions or (b) matched the perpetrator on no more
than two dimensions and thus varied with respect to three of the five dimensions of skin tone, height, weight, hair color,
and facial hair.

After viewing the videotaped lineup, the attorneys were asked to assess the suggestiveness and fairness of the foils,
instructions, presentation, and overall identification procedure and the extent to which any suggestiveness or unfair-
ness could be corrected. The results indicated that attorneys were sensitive to some factors influencing lineup sug-
gestiveness but appeared to be insensitive to others. Specifically, attorneys were sensitive to foil bias in that they
perceived foil-biased lineups as being more suggestive and less fair than foil-unbiased lineups. However, they were
only somewhat sensitive to instruction bias; they perceived instruction-biased lineups as being more suggestive but
not less fair than instruction-unbiased lineups. Although empirical research has shown that sequentially presented
lineups reduce the rate of false identifications (Lindsay, Lea, & Fulford, 1991; Lindsay, Lea, Nosworthy, et al., 1991;
Lindsay & Wells, 1985), the attorneys perceived sequential lineups as being significantly more suggestive and less fair
than simultaneous lineups.

With respect to lineup correctability, each attorney was asked to rate the likelihood that (&) he or she would submit
a motion to suppress the identification based on the suggestiveness of the lineup and (b) the judge would grant such a
motion; and, if the identification evidence was presented at trial, that he or she would be able to convince jurors that (c)
the identification was inaccurate and (d) the lineup procedure was suggestive. Attorneys who saw foil-biased lineups
were more likely to indicate that they would submit a motion, to predict that a judge would rule in favor of the motion,
and to believe they would be successful at convincing jurors that the identification was inaccurate and the lineup
suggestive. The presence of instruction and presentation biases, however, did not affect attorneys' predictions of
whether they would submit a motion or their predictions of the success of the motion and of juror behavior.

In sum, psychological research investigating the effectiveness of the presence of counsel safeguard suggests that
attorneys have commonsense knowledge about such factors as race, stress/violence, lighting, viewing conditions, foil
bias, and instruction bias but may lack scientific knowledge regarding other factors that influence eyewitness iden-
tification accuracy, such as eyewitness confidence and presentation bias. In the absence of this scientific knowledge,
the presence of counsel safeguard may be less effective than the courts expect. Of course, judges' knowledge of these
factors may be identical to attorneys', and their expectations and performance may be commensurately low.

*344 Judges' Commonsense Knowledge About Factors That Influence Eyewitness Performance

Upon identifying some suggestive aspect of an identification procedure, a defense attorney may file a motion to
suppress the lineup identification with the court on the grounds that the procedure used to obtain the identification was
unduly suggestive. The motion to suppress the identification is then reviewed by the trial judge, who either denies the
motion, thereby allowing the identification to be introduced into evidence, or grants the motion, thereby suppressing
the identification evidence. Thus, the motion to suppress safeguard rests on the assumption that judges have both

commonsense and scientific knowledge about the factors that influence lineup suggestiveness (Stinson, Devenport,
Cutler, & Kravitz, 1997).

The research focusing on attorney commonsense knowledge is relevant to judge commonsense knowledge in light
of the fact that judges are often experienced attorneys. As mentioned earlier, the research examining attorney com-
monsense knowledge has demonstrated that attorneys are sensitive to some of the factors that influence eyewitness
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identification accuracy but are insensitive to others (Brigham & Wolfskeil, 1983; Rahaim & Brodsky, 1982; Stinson
et al., 1996).

Stinson et al. (1997) examined judge commonsense knowledge by assessing judges' sensitivity to lineup sug-
gestiveness and the effects of foil, instruction, and presentation biases on judges' rulings on motions to suppress
eyewitness identification. In this study, 99 Florida judges read a short summary of a hypothetical case involving a
robbery and the identification of a suspect by an eyewitness. The case summary provided a written description of both
the event and perpetrator as given by the eyewitness, a description of the identification procedure along with a color
photocopy of the lineup members, and a standard motion to suppress the lineup identification.

Instruction and presentation biases were manipulated within the description of the identification procedure. Thus,
judges read in the description of the identification procedure that (a) the officer had instructed the witness that she
should identify the person she saw commit the crime and not tell other witnesses which lineup member she had
identified, or (b) the officer had read to the witness that the lineup might or might not contain the person who had
committed the crime, that she should tell the officer whether or not she saw the person who committed the crime, and
that she should not tell other witnesses whether or not she had identified anyone. Furthermore, judges read that the
officer had informed the eyewitness that (a) she would be seeing a lineup of five men, or (b) she would be seeing a
lineup of men who would be presented individually, she had to make a decision after viewing each one, she could not

go back to view a lineup member who had already been presented, and she could not be told how many lineup
members would be presented.

Foil bias was manipulated within the color photocopies of the lineup members. Thus, judges saw either lineup
members who (&) matched the perpetrator on dimensions of skin tone, height, weight, hair color, and facial hair but
varied on other dimensions or (b) matched the perpetrator on no more than two dimensions and thus varied with
respect to three of the five dimensions of skin tone, height, weight, hair color, and facial hair.

*345 After reviewing the case materials, judges were asked to rule on the motion and to rate the suggestiveness
and fairness of the foils, instructions, presentation, and overall identification procedure. In sum, judges' rulings on the
motion to suppress the identification evidence were influenced by foil and instruction biases. Judges shown foil-biased
lineups were more likely to grant the motion and to rate the foils and overall lineup procedure as more suggestive and
less fair than judges shown foil-unbiased lineups. In addition, judges who read biased lineup instructions were more
likely to grant the motion and to rate the instructions and overall lineup as more suggestive and less fair than judges
who read unbiased instructions.

Judges' rulings on the motion to suppress the identification were not affected by presentation bias. Like the at-
torneys in the Stinson et al. (1996) study, however, judges were more likely to rate sequentially presented lineups as
more suggestive and less fair than simultaneously presented lineups. Although empirical research has demonstrated
that sequentially presented lineups reduce the rate of false identifications without reducing the rate of correct identi-
fications (see Cutler & Penrod, 1995, for a review), both attorneys and judges appeared to prefer simultaneous lineups
and to lack scientific knowledge regarding the beneficial effect of sequential lineups. Attorney and judge preference
for simultaneous lineups may be explained by preferences for the underlying differences in the decision-making tasks
of simultancous versus sequential lineups. Specifically, a simultaneous presentation allows the witness to view all
lineup members at one time and to compare lineup members, thereby performing a discrimination task. In contrast,
sequential presentation requires the witness to perform a more recall-oriented task, of comparing each lineup member
solely with his or her memory of the perpetrator rather than to other lineup members (Wells, 1993). Although support
for the use of sequentially presented lineups can be found throughout psycho-legal research (Cutler & Penrod, 1988;
Lindsay, Lea, & Fulford, 1991; Lindsay & Wells, 1985), 22% of judges sampled criticized the procedure because it
did not allow witnesses the opportunity to compare lineup members.

Additionally, Stinson et al. (1996, 1997) suggested that attorney and judge preference for simultaneous lineups
may be a result of the fact that attorneys and judges rarely encounter sequentially presented lineups and therefore have
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had little exposure to sequential lineup procedures. In fact, a national survey of 220 police departments conducted by

Wogalter, Malpass, and Burger (1993) found that sequential lineups are uncommon and are conducted slightly less
than 10% of the time.

In summary, research examining judge commonsense knowledge regarding lineup suggestiveness indicates that
judges have commonsense knowledge of the harmful effects of foil and instruction biases on eyewitness identifica-
tion accuracy and that their rulings on motions to suppress eyewitness identification are influenced by this knowl-
edge. They do not, however, appear to be aware of the scientific research demonstrating the beneficial effect of se-
quentially presented lineups. On the surface, this research appears to suggest that the motion to suppress the safeguard
may be fairly effective, in that judges can accurately evaluate lineup suggestiveness in the form of foil and instruction
bias. A small number of judges, however, revealed that they routinely deny these motions, leaving the question of
whether a particular identification procedure was suggestive to the jury (Stinson et al., 1997).

*346 Jurors' Commonsense Knowledge About Factors That Influence Eyewitness Performance

If a motion to suppress an identification is denied by the trial judge, the defense attorney is then faced with the task
of convincing the jury that the eyewitness identification is inaccurate. The defense attorney attempts to carry out this
process by emphasizing the suggestive aspects of the identification evidence for the jury through the examination and
cross-examination of the identifying witnesses. Thus, the cross-examination safeguard rests on the dual assumptions
that (a) attorneys have commonsense knowledge about factors that influence eyewitness identification accuracy and
thus know what questions to ask during cross-examination, and (b) jurors also have commonsense knowledge about

the factors that influence eyewitness identification accuracy and use this knowledge appropriately when rendering
their verdicts.

Research assessing juror commonsense knowledge of the factors that influence eyewitness identification accu-
racy has taken primarily three approaches. These approaches include (a) surveying juror knowledge, (b) assessing
juror ability to predict (actually, postdict) the outcome of eyewitness identification experiments, and (c) using mock

trials to examine the influence of trial processes such as the cross-examination of witnesses and the manipulation of
eyewitness evidence on jury decision making.

Juror Surveys.

Several survey studies have assessed juror commonsense knowledge about the factors that influence eyewitness
identification accuracy by administering the Knowledge of Eyewitness Behavior Questionnaire (KEBQ) to under-
graduates, law students, and community members (Deffenbacher & Loftus, 1982; McConkey & Roche, 1989; Noon &
Hollin, 1987). The KEBQ, developed by Deffenbacher and Loftus (1982), contains 14 multiple-choice items in-
volving several eyewitness identification scenarios that differ in such aspects as retention interval, training, age of
witness, prior photoarray identification, and cross-race identification. Although these studies each tested a different
population of respondents from the United States, United Kingdom, and Australia, overall their results were re-
markably similar. In general, respondents appeared to be somewhat sensitive to the influence of both cross-race
recognition and prior photoarray identification on identification accuracy. However, respondents appeared to be less
sensitive to the detrimental effects of age and retention interval. Also, in contrast to the findings of psychological
research, respondents believed that training could improve a witness's identification accuracy.

Postdiction Studies of Juror Knowledge.

Juror knowledge of the factors influencing eyewitness identification accuracy has also been assessed by having
laypersons postdict the outcome of previously conducted eyewitness identification experiments (Brigham & Both-
well, 1983; Kassin, 1979, as cited in Wells, 1984). During postdiction studies, students and laypersons read written
summaries of an eyewitness identification experiment and then postdict the identification accuracy rates of the par-
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ticipants in the original experiment. By comparing the postdicted identification accuracy rates with the experimental
results, researchers are able to assess the sensitivity of prospective jurors to the specific factors manipulated in the
experiment. For example, Kassin (1979) gave students summaries of the experimental conditions in an experiment
*347 conducted by Leippe, Wells, and Ostrom (1978). Participants in Leippe et al.'s (1978) study witnessed a staged
theft and were led to believe, either before or after the theft, that the theft was high or low in seriousness (i.e., the item
stolen was more or less valuable), In the Lieppe et al. experiment, the seriousness manipulation influenced identifi-
cation accuracy both among eyewitnesses who knew the value of the stolen item prior to the theft (the correct identi-
fication rates were 19% in the low seriousness and 56% in the high seriousness conditions) and among eyewitnesses
who learned of the stolen item's value after the theft (35% and 13%, respectively). Kassin's participants, however,
were not sensitive neither to the influence of crime seriousness on identification accuracy nor to overall levels of

identification accuracy; they postdicted the first two cell means would be 66% and 65%, and the second 53% and 60%,
respectively.

In one of Wells's (1984) postdiction studies, students read the procedure section of the Leippe et al. (1978) study
and were given one of two target cases to predict. In one version, the eyewitness was “completely certain” of his
identification; in the other, the eyewitness was “‘somewhat uncertain.” Leippe et al. had found that confidence was not
related to identification accuracy. In contrast, Wells's students believed confidence was very strongly related to ac-
curacy: They postdicted a .83 probability of correct identification for the “completely certain” witness and a .28
probability of correct identification for a “somewhat uncertain” witness.

In a second study, Wells (1984) had 80 students read a description of Malpass and Devine's (1981) study of
instruction bias, in which participants witnessed a staged act of vandalism. In vandal-absent conditions in the original
study, biased instructions produced a 78% false identification rate, versus a 33% false identification rate for unbiased
instructions. Wells's students' predictions were 16% and 18%, respectively; they were insensitive to a factor that
clearly contributes to the suggestiveness of identification procedures: instruction bias.

Brigham and Bothwell (1983) gave their participants descriptions of two experiments. One was Leippe et al.'s
(1978) study of crime seriousness. The second was Brigham et al.'s (1982) field study of cross-race recognition,
discussed in the introduction to this article. Brigham and Bothwell found that respondents overestimated the accuracy
of eyewitness identifications. For the Leippe et al. study, in the condition in which 13% of identifications were ac-
tually correct, Brigham and Bothwell's respondents estimated that 71% of identifications would be correct. In the
Brigham et al. field study, 32% of White clerks correctly identified Black clerks, but participants in the Brigham and
Bothwell study estimated that 51% had done so, and, whereas 31% of Black clerks in the Brigham et al. study cor-
rectly identified White customers, Brigham and Bothwell participants estimated that 70% had done so.

In sum, research conducted using postdiction methodology has found that laypersons often predict higher iden-
tification accuracy rates than are generally found among participants of eyewitness research (Brigham & Bothwell,
1983; Kassin, 1979, as cited in Wells, 1984). The laypersons in those studies appeared to be insensitive to the influ-
ence of crime seriousness (Kassin, 1979), instruction bias (Wells, 1984), and the impact of cross-racial identifications
(Brigham & Bothwell, 1983) on eyewitness identification accuracy. Furthermore, postdiction studies *348 reveal

that laypersons appear to place too much emphasis on eyewitness confidence (Brigham & Bothwell, 1983; Wells,
1984).

Judgment Studies of Juror Knowledge

A third set of studies has examined juror commonsense knowledge by manipulating a number of different factors
that have been shown to influence eyewitness identification accuracy during simulated trials while other evidence
and testimony are held constant (e.g., Bell & Loftus, 1989; Cutler, Penrod, & Dexter, 1990; Cutler, Penrod, & Stuve,
1988; Devenport, Stinson, Cutler, & Kravitz, 1996; Lindsay, Lim, Marando, & Cully, 1986). Participants in this type
of study are asked to assume the role of juror while either reading a written summary of a trial, hearing an audiotaped
simulation, or viewing a videotaped simulation, after which they are asked to complete questionnaires assessing their
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verdicts and other reactions to the trial. Juror sensitivity is gauged by significant effects for factors that are known to
influence identification accuracy and nonsignificant effects for factors that are known not to predict identification
accuracy (e.g., Cutler, Penrod, & Dexter, 1990).

There have been two distinct approaches to studying juror sensitivity. The first examines jurors' abilities to dis-

criminate between accurate and inaccurate eyewitnesses, and the second examines mock-juror sensitivity to the fac-
tors that influence identification accuracy.

An example of the first type of study is an experiment by Wells, Lindsay, and Ferguson (1979) in which the
researchers staged a crime in view of witnesses, who then attempted identifications from six-person photoarrays. The
researchers then conducted a simulated cross-examination of 24 witnesses who had made accurate identifications and
18 who had made inaccurate identifications. The questions were leading for half of the witnesses and nonleading for
the other half. The testimony of these eyewitnesses was then evaluated by 201 undergraduates who served as mock
jurors. Wells et al. found that leading questions-typically used in cross-examination-may have a salutary effect on
juror assessments of eyewitness performance. When the questions addressed to the witnesses were nonleading, in-
accurate eyewitnesses were actually believed by more jurors (86%) than were accurate eyewitnesses (76%). In con-

trast, when questions were leading, accurate eyewitnesses were believed by more jurors (84%) than were inaccurate
eyewitnesses (73%).

Unfortunately, the mock jurors were quite poor at differentiating accurate and inaccurate eyewitnesses. Among
jurors exposed to nonleading cross-cxamination, 76% correctly identified accurate eyewitnesses, but only 14% cor-
rectly determined which eyewitnesses were inaccurate. Among jurors exposed to leading cross-examination, 84%
correctly identified accurate eyewitnesses, and 27% correctly determined which eyewitnesses were inaccurate. Ob-
viously, the 84% correct classification rate for accurate eyewitnesses is not especially worrisome, but the numbers for

inaccurate eyewitnesses are quite disturbing, because they suggest that nearly three out of four mistaken identifica-
tions may be believed.

Another worrisome finding of the Wells et al. (1979) study is that eyewitness confidence correlated significantly
(r=.53) with whether a juror believed the eyewitness, but confidence was not, in fact, significantly correlated (»=.05)
with the accuracy of this decision. Although jurors were more likely to believe *349 confident eyewitnesses, confident
eyewitnesses simply were not more likely to be accurate than less confident eyewitnesses. The proclivity to rely on
witness confidence was confirmed in a study by Lindsay, Wells, and Rumpel (1981), who also tested jurors' abilities to
discriminate accurate from inaccurate eyewitnesses, using similar methods. Jurors once again gave witness identifi-
cations more credence than was appropriate-77% of confident witnesses were believed versus 59% of less confident
witnesses. Lindsay et al. also found only a weak relationship between witness confidence and witness accuracy.

Lindsay, Wells, and O'Connor (1989) tested whether mock jurors could differentiate accurate from inaccurate
eyewitnesses in a more realistic trial situation. Witnesses to a simulated crime tried to identify the perpetrator from
target-present or target-absent photoarrays, and, in a later role play, went through direct examination by a prosecutor,
cross-examination by a defense attorney (the attorneys varied in their trial experience), and redirect examination by
the prosecutor. These proceedings were videotaped, and 16 “trials” were created with the testimony of 8 eyewitnesses
who made correct identifications and 8 who made false identifications. The videotaped trials were then shown to
undergraduates, who each viewed one trial and rendered a verdict. The conviction rate did not vary as a function of
eyewitness accuracy (i.e., jurors could not differentiate accurate from inaccurate eyewitnesses). The degree of attor-
ney's experience also did not significantly influence verdicts. In short, the realism of the examination and

cross-examination, and the experience of the attorneys conducting these examinations, did not change the conclusions
from the researchers' earlier studies.

Furthermore, in the largest such study to date, Bothwell, Deffenbacher, and Brigham (1987) used meta-analytical
techniques to examine the relation between eyewitness confidence and eyewitness identification accuracy. The
results of 35 eyewitness identification studies were combined, and the relation between witness confidence and
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identification accuracy produced an overall estimated effect size of » = .25. This effect size suggests that confident
eyewitnesses are only somewhat more accurate than unconfident eyewitnesses. Thus, witness confidence level may
not prove to be a valuable tool for predicting the accuracy of an eyewitness identification.

These studies converge on rather dismaying conclusions about jurors' abilities and indicate that jurors (a) over-
estimate the accuracy of identifications, (b) fail to distinguish accurate from inaccurate eyewitnesses, and (c) base
their decisions in part on witness confidence-which tends to be a poor predictor of identification accuracy.

To Which Aspects of Eyewitness Identification Are Jurors Sensitive?

Several researchers have attempted to measure jurors' sensitivity to a variety of eyewitness factors-some of which
are known from empirical research to influence (or not to influence) eyewitness reliability. In these experiments it was

juror sensitivity to these factors that was of interest, rather than ability to differentiate accurate from inaccurate wit-
nesses.

As a first example, Lindsay et al. (1986) conducted a series of four experiments to examine factors that influence
jurors' evaluations of eyewitnesses. The first experiment examined the impact of the consistency of identification
testimony across eyewitnesses. Lindsay et al. manipulated three factors: (a) strong *350 versus weak physical evi-
dence, (b) the number of eyewitnesses for the prosecution (0, 1, or 2), and (c) the number of eyewitnesses for the
defense (0, 1, or 2). The physical evidence did not significantly influence verdicts. The number of eyewitnesses for
each side, however, produced significant effects. The overall conviction rates were 10% for 0, 34% for 1, and 45% for
2 prosecution eyewitness, and 41% for 0, 28% for 1, and 21% for 2 defense eyewitnesses. Convictions were most
likely when the prosecution's witnesses were unopposed (50%) and least likely when defense's witnesses were un-
opposed (2%); this finding suggests that the number of eyewitnesses is less important than whether there are con-
flicting eyewitness identifications.

The second Lindsay et al. (1986) experiment examined the effects of defense witness testimony. Five conditions
were tested through use of a videotaped enactment of an assault trial: no additional evidence, a second eyewitness
identification of the defendant, a defense eyewitness who testified that the defendant was not the perpetrator, an alibi
witness for the defendant, and an alibi witness who was a relative of the defendant. The highest conviction rates were
obtained with two and one unopposed prosecution eyewitnesses (80% and 60%, respectively). When an eyewitness
testified that the defendant was not the perpetrator or provided an alibi for the defendant, significantly fewer jurors
(27% in each condition) convicted. The alibi provided by the relative did not significantly reduce the conviction rate
(57% guilty) in comparison with the no-defense witness conditions.

One factor examined in the third Lindsay et al. (1986) experiment was the impact of inconsistent eyewitness
testimony. In one condition there were no inconsistencies in the eyewitness's testimony, but in an inconsistent eye-
witness condition, the witness testified that she (a) had originally said the criminal was blond but now did not think the
defendant was blond, (b) however did not know whether the defendant had altered her hair color, (c) recalled that the
defendant's hair had been dark at the lineup, but (d) was still confident about her identification. The consistency of
testimony did not significantly influence jurors' verdicts.

Lindsay et al.'s (1986) fourth experiment examined the impact of viewing conditions at the scene of the crime. In
half of the audiotaped trials presented to mock jurors, the crime was said to have occurred at 9 a.m. on a sunny day. In
the other half, the crime was said to have occurred at 1 a.m. 60 ft from the nearest streetlight. This factor was crossed
with viewing durations of 5 sec, 30 min, or 30 min that included interactions with the perpetrator, In all trials, the
eyewitness was highly confident in his identification. Exposure duration's effect on verdicts was nonsignificant. Jurors
in the night condition convicted less often than jurors in the day condition (57% vs. 37%), but this difference was also

not statistically significant. These results indicate a lack of juror sensitivity to witnessing conditions that influence
identification accuracy.
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Berman, Narby, and Cutler (1995) also examined the effect of witness consistency on juror evaluations of eye-
witnesses, by manipulating whether the witness gave inconsistent testimony on peripheral versus central information.
As predicted, jurors exposed to inconsistent eyewitness testimony perceived the eyewitness as less credible and the
defendant as less culpable. When exposed to inconsistencies concerning central details, jurors were less likely to
convict. The difference between the Berman et al. and the Lindsay et al. (1986) results may stem *351 from the fact
that Berman et al. manipulated inconsistency on more central details than did Lindsay et al.

Bell and Loftus (1989) examined the influence on juror assessments of another aspect of eyewitness testimony-its
level of detail. Participants in one of their experiments read a variety of descriptions of a criminal trial. Within these
descriptions the degree of detail provided by a prosecution witness varied from high to low, as did the degree of detail
provided by a defense witness. The degree of relation between the detail and the perpetrator also varied from high to
low. Level of detail was manipulated by using witness statements that contained either the gist of the event or specific
details about the event. Relatedness was manipulated by having the statements concern the actions of either the per-
petrator or another party. The detail level of testimony influenced participants' verdicts: When the prosecution eye-
witness's testimonial detail level was high, 33% of mock jurors convicted, versus 21% when the detail level was low.
When the defense eyewitness's testimonial detail level was high, 23% convicted, versus 31% when it was low. These
differences were marginally significant. Relatedness did not significantly influence verdicts.

Although exposing inconsistencies in witness testimony and probing about details in the testimony may be ef-
fective ways to raise doubts about the reliability of an eyewitness identification, it is not clear whether this strategy
actually improves the quality of jurors' decisions. Eyewitness studies indicate that description accuracy and consis-
tency are not related to identification accuracy, and therefore jurors probably should not rely on inconsistency as a
basis for devaluing eyewitness testimony (see Cutler & Penrod, 1995).

A trial simulation study conducted by Cutler et al. (1988) examined juror commonsense knowledge about 10
factors that vary in the extent to which they influence eyewitness identification performance. Participants were 321
students, who each viewed one version of a videotaped trial simulation. Variables included whether the perpetrator
had worn a disguise, produced a weapon, or used violence while perpetrating the crime. In addition, the length of the
retention interval, the presence or absence of instruction bias and foil bias, and the level of witness confidence were
manipulated. The results of this study were consistent with those from both survey and postdiction research. Spe-
cifically, when presented with testimony that should call into question the identification accuracy of an eyewitness,
jurors appeared to be insensitive to the importance of this information and to pay little attention to it when evaluating
the accuracy of the eyewitness. Of the factors studied, jurors relied most on expressions of confidence from the
identifying witness (d = .34)-although research indicates the relation between witness confidence and identification
accuracy is fairly modest (Cutler & Penrod, 1989; Bothwell et al., 1987). A follow-up study conducted by Cutler,
Penrod, and Dexter (1990) supplemented the sample with 129 eligible and experienced jurors (N = 450) and found that

college students and experienced jurors appeared to be comparably insensitive to factors influencing eyewitness
identification performance.

Finally, a trial simulation conducted by Devenport et al. (1996) assessed juror commonsense knowledge of lineup
suggestiveness in the form of foil, instruction, and presentation biases. Participants for this study were 320 students
from Nebraska, 160 jury-eligible and experienced citizens from Dade County, Florida, *352 and 160 jury-eligible and
experienced citizens from Lancaster County, Nebraska (N = 640) who each watched one version of a simulated
videotaped trial. The trial involved a defendant charged with felony murder for the robbery of a convenience store and
for the shooting and killing of the store clerk. The primary evidence presented during the trial was the testimony of an
eyewitness, who had identified the defendant from a police lineup. Aside from the eyewitness's identification, no
other evidence incriminating the defendant was presented in the trial.

The eyewitness's testimony focused on the events surrounding the crime and the lineup identification proce-
dure-varying in its descriptions of the lineup instructions given by the police officer (biased or unbiased), the com-
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position of the lineup (biased or unbiased), and the manner in which the lineup members were presented (simultaneous
or sequential),

The police officer in charge of the investigation testified to the events leading up to the defendant's arrest and also
to the procedures used in constructing and administering the lineup to the eyewitness. Specifically, the officer testified
to selecting foils for the lineup based on five characteristics of the suspect mentioned by the eyewitness: skin tone,
height, weight, hair color, and facial hair. He then testified to (a) selecting men for the lineup if they fit the charac-
teristics mentioned by the witness but varied on characteristics not mentioned by the witness or (b) selecting lineup
members who he thought looked like the perpetrator-but who in actuality matched the eyewitness's description of the
perpetrator on no more than two characteristics.

The police officer also testified to instructing the eyewitness about the identification procedure prior to showing
the witness the lineup. The officer testified that the police department (a) had standardized lineup instructions or (b)
did not have standardized lineup instructions, and officers used the instructions they deemed best. The officer then
repeated the instructions (biased or unbiased) that he had given to the eyewitness (see Stinson et al., 1996). The in-

structions also described to the witness the manner in which the lineup members would be presented (simultaneously
or sequentially).

After viewing the videotaped trial, jurors were asked to render an individual verdict decision and to rate the
overall suggestiveness of the lineup procedure as well as the suggestiveness of the foils, instructions, and presentation
of the lineup. The results revealed that, when asked to rate the suggestiveness of the specific lineup biases, jurors were
sensitive to evidence of foil and instruction biases but insensitive to the suggestive nature of simultaneous lineups.
Specifically, jurors who were presented with evidence of biased foils rated both the foils and the overall identification
procedure as more suggestive than jurors who were presented with evidence of unbiased foils. In addition, jurors who
were presented with evidence of biased lineup instructions rated the instructions as more suggestive than jurors who
were presented with evidence of unbiased lineup instructions. Juror sensitivity to foil and instruction biases, however,
did not carry through to influence juror verdicts. These findings suggest that jurors have commonsense knowledge
about the harmful effects of both foil and instruction biases, as demonstrated by their awareness of these biases when
presented with direct questions about them (which may have the effect of cuing jurors to respond affirmatively), but
have difficulty applying this knowledge (or are perhaps unduly influenced by other evidence) in their decision making,
as indexed by their *353 verdicts. These results parallel those of the Cutler, Penrod, and Dexter (1990) study, which
also found that juror verdicts were not influenced by such factors as use of a disguise, presence of a weapon, violence,
retention interval, instruction bias, and foil bias.

It is important to note that the videotaped trial created for this study was designed to present jurors with evidence
only relating to an eyewitness's identification of a defendant. Throughout the trial, jurors heard testimony regarding
the witnessing conditions, which were held constant, and the various procedures used in the lineup identification
procedure (foils, instructions, and presentation), which were manipulated. Jurors were not provided with any “hard”
evidence such as a gun traced to the defendant or cash linked to the convenience store robbery. They were therefore
forced to base their verdict decisions solely on the weight they gave to the identification evidence thereby allowing the
researchers to conclude that the jurors were not relying on other case evidence when rendering their verdict decisions.
What, then, explains the jurors' ability to identify lineup biases when asked about them directly but their inability to
use this information when rendering their verdicts? Although the answer to this question is currently unclear, research
examining information load and decision making suggests that when rendering verdict decisions, jurors may have a
difficult time using all of the pieces of information that have been presented to them during the course of the trial
(Horowitz, ForsterLee, & Brolly, 1996; Malhotra, 1984).

In summary, research conducted with survey, postdiction, and trial simulation methodologies has consistently
revealed that jurors tend to rely on factors that are not diagnostic of eyewitness accuracy, such as an eyewitness's
memory for peripheral details (Bell & Loftus, 1989) and eyewitness confidence (Wells, 1984), tend to overestimate
eyewitness accuracy (Brigham & Bothwell, 1983; Kassin, 1979, as cited in Wells, 1984), and have difficulty applying
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their commonsense knowledge of lineup suggestiveness to their verdict decisions (Devenport et al., 1996).
Expert Psychological Testimony and Juror Common Sense

In cases where attorneys believe that the evidence concerning eyewitness identifications is outside the common
knowledge of the jury, the legal system may permit attorneys to present scientific knowledge, in the form of expert
psychological testimony, regarding factors that influence identification accuracy. Although expert psychological
testimony on eyewitness memory has been accepted only gradually by the courts (Cutler & Penrod, 1995), this
safeguard rests on the assumption that expert psychological testimony regarding the performance of eyewitnesses
under various witnessing and identification decisions can increase juror awareness of factors that influence identifi-
cation performance and assist them in the evaluation of eyewitness evidence. Does this strategy work?

We suggest that using aggregate findings regarding eyewitness identification performance to predict the identi-
fication accuracy of an individual eyewitness is analogous to predicting whether a prospective car purchase will result
in a “lemon.” Specifically, any individual eyewitness can be construed as a particular make and model of car manu-
factured in a particular year. Jurors can be construed as prospective buyers of such cars ( eyewitness identifications).
Expert testimony can be construed as consumer information obtained from a source such as *354 Consumer Reports
magazine-arguably an expert source regarding product quality.

Car buyers possess a basic level of commonsense knowledge regarding car mechanics and draw upon this
knowledge when evaluating a car and predicting whether the car will have mechanical problems. Similarly, jurors
have commonsense knowledge regarding eyewitness memory and use this knowledge when evaluating a particular
eyewitness's identification and when making judgments about whether the witness's identification is accurate. Car
buyers can evaluate a car by taking it for a test drive, looking under the hood, and kicking the tires; jurors can predict
the accuracy of a witness's identification by examining the witnessing and identification conditions.

In some instances, prospective car buyers may use consumer information sources to supply them with information
regarding the general performance of the particular model of car that interests them. Likewise, jurors may be presented
with expert testimony regarding factors that can influence an eyewitness's identification accuracy. Consumer Reports
provides the car buyer with information regarding the average performance of the type of car of interest; the scientific
knowledge provides jurors with information regarding the average performance of eyewitnesses under various con-
ditions. Although aggregate data regarding the average performance of a specific type of car or eyewitness can assist
jurors or car buyers with their decision-making processes, this information cannot ensure that the decision made will
be the correct one. (The purchased car may be a lemon, and the believed eyewitness may be wrong.) Aggregate sci-
entific knowledge can, in principle, help jurors and car buyers predict whether a particular eyewitness's identification
is more or less likely to be accurate and whether a particular car is more or less likely to be a lemon, but, as with all
predictions, it does not provide any guarantee that this particular prediction is accurate. Nevertheless, the fact remains
the aggregate information can help car buyers and jurors minimize the risk of error.

Studies Involving Expert Testimony

Several studies have examined the influence of expert psychological testimony on eyewitness testimony by ma-
nipulating the presence and nature of expert testimony during the trial and then comparing juror conviction rates
across conditions (Fox & Walters, 1986; Hosch, Beck, & McIntyre, 1980; Loftus, 1980; Maass, Brigham, & West,
1985; Wells, Lindsay, & Tousignant, 1980). Although early research showed that the presence of expert psychological
testimony reduced conviction rates, it was unclear whether this reduction was the result of a simple increase in juror
skepticism about eyewitness testimony, as feared by some (McCloskey & Egeth, 1983; McCloskey, Egeth, &
McKenna, 1986), or of improved juror sensitivity to the factors influencing eyewitness identification performance.
Juror skepticism refers to a tendency to doubt or disbelieve an eyewitness's testimony, whereas juror sensitivity refers
to both a general awareness or knowledge regarding the factors that influence eyewitness memory and an ability to use
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the information accordingly when rendering a verdict.

By simultaneously manipulating both expert psychological testimony and factors that have been shown to in-
fluence witnesses' identification accuracy, a few studies have been able to separate juror skepticism from juror sen-
sitivity and thus *355 determine whether the presence of expett testimony enhances juror sensitivity to the specific
factors mentioned during the course of the trial (Cutler, Dexter, & Penrod, 1989; Cutler, Dexter, & Penrod, 1990;
Loftus, 1980; Wells et al., 1980). Juror sensitization is evidenced by an interaction between the factors affecting

eyewitness memory and expert testimony such that the factors have a larger effect among mock jurors exposed to
expert testimony (Cutler & Penrod, 1995).

Loftus (1980) examined both juror skepticism and juror sensitivity in a study assessing the impact of expert
testimony on juror verdicts with respect to the level of violence associated with a crime. Mock jurors read a trial
transcript in which both the level of violence associated with the crime and the presence of expert testimony were
manipulated. The expert testimony described several factors that were related to the case and known to influence
eyewitness identifications: cross-racial identification, stress, the presence of a weapon, and the use of alcohol.
Overall, the results indicated that exposure to expert testimony led to increases in both juror skepticism and juror
sensitivity. Thus, participants who were exposed to expert testimony were less likely to convict the defendant (39%)
than participants who were not exposed to expert testimony (58%). In addition, jurors appeared to be sensitive to the
effect of violence on eyewitness memory. Participants who read a violent version of a trial transcript were more likely
to convict (56%) than participants who read a nonviolent version (41%). Furthermore, the results revealed a trend
toward enhanced juror sensitivity to the effect of violence when expert testimony was presented during the trial.
Specifically, among participants who were not exposed to expert testimony, there was a larger difference in conviction
rates between those who read the nonviolent transcript (47%) and those who read the violent transcript (68%) than
among participants exposed to expert testimony (35% vs. 43%)).

A study conducted by Wells et al. (1980) also assessed both juror skepticism and juror sensitivity to factors such
as witness viewing conditions and eyewitness confidence. This study differed from typical trial proceedings in that (a)
participants heard only the cross-examination of the eyewitness and (b) participants who were exposed to expert
testimony heard the testimony prior to viewing the videotaped cross-examination of the eyewitness. The 108 video-
taped eyewitnesses presented in this study had been videotaped for a previous eyewitness identification study
(Lindsay et al., 1981); they represented eyewitness identification conditions in which the eyewitnesses' identifica-
tions were a result of poor, moderate, or good viewing conditions and included both accurate and inaccurate identi-
fications. Each participant viewed the videotaped cross-examination of four separate eyewitnesses from the same
viewing condition and was later asked whether he or she believed the eyewitnesses' testimony. In summary, the results
revealed that the presence of expert testimony increased juror skepticism toward the eyewitness testimony. Mock
jurors exposed to expert testimony prior to the eyewitnesses' testimony were less likely to believe the eyewitnesses
(41%) than mock jurors not exposed to expert testimony (62%). Furthermore, participants were found to be sensitive
to the effect of witnessing conditions on identification accuracy, but the trend toward enhanced juror sensitivity by
expert testimony was not statistically significant. (The good, moderate, and poor viewing conditions yielded 62%,
58%, and 73% rates of belief in identification accuracy when no *356 expert testimony was presented and 42%, 28%,
and 50% rates of belief when expert testimony was presented.)

A study conducted by Cutler et al. (1989) examined the influence of expert testimony on college students' sensi-
tivity to good versus poor witnessing and identification conditions (WIC) and high versus moderate levels of witness
confidence. The WIC manipulation involved a combination of factors known to influence eyewitness identification
accuracy, such as whether the perpetrator had been wearing a disguise, the length of time between the crime and the

identification, whether the perpetrator had used a gun, and the instructions presented to the witness prior to viewing
the lineup.

The form of expert testimony presented during the trial was also manipulated. When presented, the expert tes-
timony either (a) described how eyewitness identification accuracy can be influenced by factors present during
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witnessing and identification conditions (descriptive testimony) or (b) provided descriptive testimony as well as in-
formation regarding the effect size of specific factors and the number of correct and false identifications obtained
under various conditions occurring within eyewitness identification experiments (descriptive plus quantified testi-
mony). Additionally, in half of the trials, the expert offered his opinion regarding the accuracy of the identification.
The primary dependent measures included in this study were jurors' memory of the trial evidence, jurors' knowledge
regarding the factors influencing eyewitness identification accuracy, the probability that the identification was cor-
rect, and the verdict.

When the data were analyzed with respect to jurors' ratings of whether specific factors influenced identification
accuracy, the results revealed that jurors were sensitive to the deleterious effects of disguises, retention interval, and
lineup instructions on identification accuracy but were insensitive to the effect of weapon focus and to the trivial
relation between eyewitness confidence and identification accuracy. Surprisingly, expert testimony did not enhance
juror sensitivity to factors jurors were aware of, but it did increase juror sensitivity to the effects of weapon focus and
eyewitness confidence. With respect to verdicts, jurors who were exposed to expert testimony appeared to be more
sensitive to the witnessing and identification conditions and more likely to use this information accordingly when
rendering a verdict (36% vs. 58% convictions for poor and good WIC, respectively) than jurors who were not exposed
to expert testimony (38% vs. 48% convictions for poor and good WIC, respectively). Furthermore, descriptive tes-
timony was found to be a more effective form of expert testimony in terms of improving juror sensitivity to witnessing
and identification conditions than descriptive plus qualitative testimony.

The study conducted by Devenport et al. (1996) also assessed the impact of expert psycological testimony on juror
commonsense knowledge. By manipulating both lineup suggestiveness and the presence of expert testimony in the
simulated videotaped trial, the authors were able to assess the impact of scientific knowledge regarding factors that
influence eyewitness identification accuracy on jurors' evaluations of lineup suggestiveness.

As described earlier, this study manipulated the presence of foil, instruction, and presentation biases through the
testimony of the eyewitness and of the police officer in charge of administering the lineup. Expert psychological
testimony, presented by a defense-hired expert, (a) described the encoding, storage, and *357 retrieval stages of
memory, and (b) focused on factors known to influence identification accuracy, such as viewing conditions, presence
of a weapon, disguises, and factors known to affect lineup suggestiveness. Testimony regarding foil, instruction, and
presentation bias was elicited by the defense when a biased identification procedure was used and by the prosecution
when an unbiased identification procedure was used.

As mentioned earlier, jurors were sensitive to foil and instruction biases when asked about them directly but were
also insensitive to the harmful effects of these factors in rendering their verdicts. More important, expert testimony did
not improve juror sensitivity to foil, instruction, or presentation biases with respect to jurors' verdicts, ratings of lineup
suggestiveness, and ratings of defendant guilt.

Overall, the research examining the expert testimony safeguard suggests that the presentation of scientific
knowledge in the form of expert psychological testimony may enhance juror sensitivity to factors that influence
eyewitness identification performance such as violence (Loftus, 1980), eyewitness confidence, and other factors
present during witnessing and identification conditions (Cutler et al., 1989; Wells et al., 1980). It does not, however,

appear to enhance juror commonsense knowledge of factors influencing lineup suggestiveness (Devenport et al.,
1996).

Conclusion

The research examining attorney and judge knowledge of factors that influence eyewitness identification ac-
curacy is limited. Available research suggests that attorneys are aware of some of the factors influencing the accuracy
of eyewitness identification evidence but unaware of other factors, such as eyewitness confidence (Rahaim &
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Brodsky, 1982) and the presence of a weapon (Brigham & Wolfskiel, 1983). With respect to lineup suggestiveness,
attorneys appear to be sensitive to both foil and instruction biases but insensitive to presentation bias (Stinson et al.,
1996). Like attorneys, judges are sensitive to the harmful effects of instruction and foil biases, as demonstrated by both
their ratings of lineup suggestiveness and their motions to suppress an identification, but are insensitive to presentation
bias (Stinson et al., 1997). No research to date has directly assessed judge knowledge or evaluations of eyewitness
identification evidence with respect to other important factors known to influence eyewitness identification accu-
racy, such as the length of viewing time, presence of a weapon, and prior exposure to mug shots.

The research examining the role of commonsense knowledge in juror evaluations of eyewitness evidence suggests
that jurors have commonsense knowledge regarding some factors that influence eyewitness identification accuracy
but appear to lack scientific knowledge regarding other factors (Bell & Loftus, 1989; Brigham & Bothwell, 1983;
Kassin, 1979, as cited in Wells, 1984). Expert psychological testimony appears to improve juror commonsense
knowledge about some of the factors affecting eyewitness identification memory, such as violence (Loftus, 1980),
eyewitness confidence, and other factors influencing witnessing conditions (Cutler et al., 1989; Wells et al., 1980), but

it does not appear to enhance juror commonsense knowledge about factors influencing lineup suggestiveness (De-
venport et al., 1996).

In sum, the research on attorney, judge, and juror knowledge suggests that the *358 legal safeguards, such as
presence of counsel at postindictment, live lineups, motions to suppress identifications, and cross-examination, es-
tablished to protect defendants from erroneous convictions resulting from mistaken identifications may not be as
effective as the legal system intended them to be.

Although there is reason for concern, there are a number of sound policies and practices that offer the prospect of
closing the gap between commonsense, legal, and scientific knowledge of factors influencing eyewitness identifica-
tion accuracy. First, the education of court practitioners about the factors that influence eyewitness memory and
identification accuracy would not only enhance attorney and judge commonsense and scientific knowledge but also
facilitate attorneys' challenges of out-of-court eyewitness identifications and judges' decisions regarding motions to
suppress identifications, by enabling them to distinguish more readily between biased and unbiased aspects of the
lineup identification procedure. Second, given that a survey conducted by Wogalter et al. (1993) indicates that a
number of police departments do not use standardized lineup instructions, a nationwide implementation of standard-
ized lineup procedures such as scripted, unbiased instructions that explicitly state that the culprit may or may not be
present in the lineup and that give the witness the option to reject the lineup would be an effective and inexpensive way
of reducing the rate of false identifications that stem from lineup suggestiveness. Third, as described earlier, more
frequent presentation of expert psychological testimony on the factors that influence eyewitness memory and identi-
fication accuracy would provide jurors with scientific information that is beyond their commonsense knowledge and
improve juror decision making. Finally, there is some evidence suggesting that the use of special judicial instructions
that focus on factors known to influence eyewitness identifications would also assist jurors with their judgments by
providing information that is not within their commonsense knowledge (Greene, 1988; Cutler et al., 1989).

[FNal]. Note 1. Jennifer L. Devenport and Steven D. Penrod, Law/Psychology Program, University of Ne-
braska-Lincoln; Brian L. Cutler, Department of Psychology, Florida International University.
Correspondence concerning this article should be addressed to Jennifer L. Devenport, Law/Psychology Program,
University of Nebraska-Lincoln, 209 Burnett Hall, Lincoln, Nebraska 68588-0308.
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Stress on Eyewitness Memory
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In the past 30 years researchers have examined the impact of heightened stress on
the fidelity of eyewitness memory. Meta-analyses were conducted on 27 independeni
tests of the effects of heightened stress on eyewitness identification of the perpetrator
or target person and separately on 36 tests of eyewitness recall of details associated
with the crime. There was considerable support for the hypothesis that high levels
of stress negatively impact both types of eyewitness memory. Meta-analytic Z-scores,
whether unweighted or weighted by sample size, ranged from —5.40 to —6.44 (high
stress condition—low stress condition). The overall effect sizes were —.31 for both pro-
portion of correct identifications and accuracy of eyewitness recall. Effect sizes were
notably larger for target-present than for target-absent lineups, for eyewitness identi-
fication studies than for face recognition studies and for eyewitness studies employing
a staged crime than for eyewitness studies employing other means to induce stress.

KEY WORDS: meta-analytic; eyewitness memory; high and low stress.

The performance of eyewitnesses under conditions of heightened stress is of par-
ticular forensic interest. When witnessing a crime of violence, the response of the
eyewitness is almost always one of generating a stress response to the stressor im-
posed by the crime. The stress response is actually the defensive response set stud-
ied in some detail by psychophysiologists (e.g., Klorman, Weissberg, & Wiesenfeld,
1977). This defensive reaction is the physiological response (acceleration in heart
rate, increased blood pressure and muscle tone) that results when the activation
mode of attention control is dominant (Tucker & Williamson, 1984). The activation
mode is one of two neural control systems for regulating response to environmental
demands. It is characterized by a tonic readiness for action, a bias against stimu-
lus change, and processing under tight attention controls. Tasks eliciting activation
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mode dominance include any task serving to increase cognitive anxiety (worry)
and/or somatic anxiety (conscious perception of physiological activation), including
vigilance, escape, avoidance, or “pressure” tasks (Deffenbacher, 1994).

When assessing any effect of a condition of heightened stress, one must of
course compare it with a condition demonstrably lower in stress or even one free
of stress, the latter condition being one wherein the arousal mode of attention
control is dominant (Tucker & Williamson, 1984). Here the physiological response
is that of the orienting response (Lacey & Lacey, 1974), a deceleration of heart
rate, lowered blood pressure and muscle tone, and an increase in skin conductance
with different temporal characteristics than is the case when the activation mode is
dominant. The arousal mode of neural control functions to support alert wakeful-
ness and responsiveness to environmental change and novel stimulation. Attention
is allocated to the most informative aspect of the stimulus array, rather than being
restricted to a specific semantic or motivational content, as is typical when the acti-
vation mode of attention control is dominant. Tasks involving simple perceptual in-
take have been shown to elicit the arousal mode of attention control (Deffenbacher,
1994). Presumably nonthreatening eyewitness events would elicit the arousal
mode.

It is clearly important to know just how heightened stress impacts the fidelity
of an eyewitness’s memory. Since the renaissance of research on eyewitness testi-
mony began in the early 1970s, a scientific literature has accumulated concerning
the effects of heightened stress on the fidelity of eyewitness memory. Nevertheless,
30 years of data have not as yet yielded a clear picture of whether heightened stress
has a positive, negative, or null effect on eyewitness memory. The principal goal of
the present review is to ascertain which of these three possible relations actually
obtains.

The first systematic review of the literature relating the effects of heightened
stress to eyewitness memory was conducted by Deffenbacher (1983). Typical for the
time, Deffenbacher made the assumption that all stressors act to increase general
arousal, whether they be high intensity white noise, electric shock, ego-involving in-
structions, seriousness of a viewed crime, or violence level of a viewed crime. The
generally accepted theoretical explanation of the stress-performance relationship
was that variations in stressor intensity affected performance level according to an
inverted-U function, the function described by the Yerkes-Dodson law (1908). For
tasks of at least moderate complexity, and eyewitness identification tasks would ap-
pear to qualify, the Yerkes-Dodson law states that performance improves with in-
creases in arousal up to some optimal point and then declines with further increases.
In his review of 21 relevant published and unpublished studies, Deffenbacher noted
that 10 had produced results which suggested that higher arousal levels increased
eyewitness accuracy or at least did not decrease it. The remaining 11 studies pro-
duced results showing lowered memory accuracy with increases in arousal. Deffen-
bacher argued that the studies showing facilitation of memory by arousal increases
were likely dealing with arousal increases within the range encompassed by the as-
cending portion of the inverted-U curve; studies showing memory debilitation with
arousal increases were likely operating in the range encompassed by the descending
portion of the Yerkes—-Dodson curve.
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A decade later, Christianson (1992) again reviewed the now burgeoning lit-
erature relating what he referred to as emotional stress and eyewitness memory.
He came to rather different conclusions than did Deffenbacher (1983). First, he ar-
gued that there was not much evidence to support the notion that emotional stress
debilitates eyewitness memory. Second, he proposed that the Yerkes—Dodson law
is not an appropriate description of the relation of emotional stress to the fidelity
of eyewitness memory. Third, he concluded that in general memory for negative
emotional events is better than that for neutral events, at least for central details;
typically, however, memory for noncentral details is worse for negative emotional
events than for neutral ones. He suggested that the better memory for central de-
tails was due to negative emotional events causing greater focusing of attention and
increased elaboration of the details within that focus.

Thus far we have established that the studies assessing the effect on memory of
what has been variously referred to as heightened stress, anxiety, arousal, or neg-
ative emotionality have yielded all possible effects on memory performance, pos-
itive, negative, and null. The two reviewers of this literature (Christianson, 1992;
Deffenbacher, 1983) arrived at different empirical generalizations that would char-
acterize its body of findings, though admittedly, these two snapshots of the literature
occurred a decade apart and included a different mix of research methodologies. Is
there a way of resolving this apparent muddle?

We propose that a theoretical alternative to the Yerkes—Dodson law can assist
in clearing up at least some of the muddle. In a more recent review, Deffenbacher
(1994) revisited the concept of an unidimensional continuum of arousal and con-
cluded that it could no longer be sustained. He likewise concluded that the
Yerkes—-Dodson law was no longer a useful explanatory construct. Deffenbacher
then presented an integrative theoretical alternative to unidimensional arousal
theory, a synthesis of Tucker and Williamson’s (1984) asymmetric neural control
systems model and Fazey and Hardy’s (1988) catastrophe model of anxiety and per-
formance, a model that has made some very specific predictions that have been
empirically confirmed (e.g., Hardy & Parfitt, 1991). The latter model is a three-
dimensional model including two predictor variables, cognitive anxiety (worry) and
physiological activation, the conscious perception of which has been labeled somatic
anxiety; the dependent variable is performance. Fazey and Hardy (1988) had con-
cluded from their review of the anxiety-performance literature that any satisfactory
model had to be at least three-dimensional. Fazey and Hardy also noted that their
model accounted for four different relationships between anxiety and performance
found in their literature review. As Deffenbacher (1994) has pointed out, the most
interesting prediction from their model is the prediction that at relatively high levels
of cognitive anxiety, continuous gradual increases in somatic anxiety (physiological
activation) will at first result in continuous, gradual increases in performance, fol-
lowed at some point by a catastrophic, discontinuous drop in performance. Thus
acting in concert, cognitive anxiety and physiological activation produce nonlinear
effects on performance. As Deffenbacher (1994) has also noted, a close examina-
tion of the data of at least two studies of eyewitness memory (Bothwell, Brigham, &
Pigott, 1987; Peters, 1988) confirms the prediction of a catastrophic drop in memory
performance at high levels of cognitive anxiety and physiological activation.
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Thus by Deffenbacher’s (1994) integrative theoretical formulation, if a task
elicits the arousal mode of attention control, then memory will be enhanced for
the most informative aspects of the stimulus display, those aspects on which the ori-
enting response is focused. If, on the other hand, a task elicits the activation mode
of attention control, then memory will either be modestly enhanced or drastically
reduced, depending on the relative amounts of cognitive anxiety and physiological
activation present.

We are now in a position to begin clearing up the aforementioned muddle of
findings. Since 1984, a substantial number of studies have been published showing
that increases in what was referred to as negative emotionality not only did not ad-
versely impact memory for central details of a scenario but actually improved mem-
ory relative to that for central details of a scenario significantly lower in negative
emotionality. The only adverse impact on memory by increased negative emotion-
ality was on the less important peripheral details. These studies were a major focus
of Christianson’s (1992) review and certainly make quite understandable his claim
that there was not much evidence to support the notion that emotional stress debil-
itates eyewitness memory.

We believe that these studies (e.g., Burke, Heuer, & Reisberg, 1992;
Christianson, 1984; Christianson, Loftus, Hoffman, & Loftus, 1991; Heuer &
Reisberg, 1990; Libkuman, Nichols-Whitehead, Griffith, & Thomas, 1999, Safer,
Christianson, Autry, & Osterlund, 1998) were generating facilitation of eyewit-
ness memory for central details, because their principal experimental manipulations
likely generated an orienting response (arousal mode of attention control) to stim-
ulating conditions, rather than the defensive response (activation mode of atten-
tion control) typically produced by a successful manipulation of stress or anxiety
(Deffenbacher, 1994, 1999). The implicit assumption by these investigators appears
to have been that higher ratings of negative emotionality for experimental condi-
tion stimulus materials (e.g., a modestly gruesome accident or surgery scene) as
compared to ratings of control condition stimuli signified a successful manipulation
of an emotional state that was akin to stress or anxiety. Another implicit assump-
tion was that by increasing physical exertion not directly relevant to the viewed
scenario (e.g., riding an exercise bicycle), a successful manipulation of a physio-
logical state akin to that comprising a defensive response had been attained. As
Deffenbacher (1994, 1999) has argued, however, the key experimental manipulation
in these studies almost certainly elicited orienting responses, rather than defensive
responses.

For one thing, these studies were carried out in laboratory settings where both
cognitive anxiety and physiological activation should have been relatively low. Base-
line heart rates in these studies averaged 68-82 beats per min (b.p.m.), within the
normal range of resting heart rates for young adults. Second, the tasks presented
were those of simple perceptual intake or perceptual intake plus instructions empha-
sizing the need to attend closely to the central and peripheral details of an external
event. The negative emotional content of events depicted on key slides was neither
a threat to the bodily integrity nor to the self-esteem of the observer. The content
was gruesome enough, however, to have elicited an orienting response (Hare, 1972;
Hare, Wood, Britain, & Frazelle, 1971; Hare, Wood, Britain, & Shadman, 1970;



App-44

Review of the Effects of High Stress on Eyewitness Memory

Klorman et al., 1977). For example, Hare et al. (1970, 1971) showed that there was
not only not a defensive response but in actuality a stronger orienting response to
unretouched, color slides of homicide victims than to slides of everyday objects.
Hare et al. (1970, 1971) showed heart rate deceleration of 3-5 b.p.m., an important
index of an orienting response, as did several of the aforementioned investigators
of increases in negative emotionality. Christianson (1984) also noted an increase in
skin conductance to stimuli of greater negative emotionality, another index of an
orienting response to a stimulus display. Interestingly, Lang, Greenwald, Bradley,
and Hamm (1993) found that interest ratings and duration of time an observer
chooses to view a visual display both load on the same factor as does the magni-
tude of the skin conductance response.

A straightforward prediction would be that if a task elicits an orienting re-
sponse, then memory will be enhanced for the most interesting and informative
aspects of the stimulus display, those aspects enjoying the beam of attention pro-
vided by the orienting response. Indeed, such memory enhancement was observed
in many of the studies involving a manipulation of negative emotionality. Thus,
Christianson (1992) was correct that the better memory for central details in these
studies was due to a greater focusing of attention on them. However, the relevant
mechanism was a qualitatively different one than the one he supposed, the orient-
ing response of the arousal mode of attention regulation, rather than the defensive
response characteristic of the activation mode of attention regulation. Hence the
results of these studies are not relevant to assessing the effect of heightened stress
on the fidelity of eyewitness memory.

Thus, we are limiting our focus to studies whose experimental manipulations
were actually productive of a difference in stress response level. Now given that
neither the seminal Shapiro and Penrod (1986) meta-analysis of the eyewitness lit-
erature nor any subsequent one has addressed the effect of heightened stress on
eyewitness memory, it would be desirable to have a firm estimate of effect size and
direction, both in regard to accuracy of face identification and recall of details. As
mentioned earlier, this is the primary goal of the present review. Other goals include
identifying variables that might moderate any consistent effect of stress on the fi-
delity of memory, identifying any methodological or theoretical shortcomings in the
body of relevant literature, and to consider possible directions for future theoretical
development and research.

METHOD

Sample

Inasmuch as the present review was part of a comprehensive meta-analysis
project, a thorough search of social science citation retrieval systems was con-
ducted. These systems included PsycINfO, Educational Resources Information
Center (ERIC), Sociological Abstracts, Dissertation Abstracts International, Dis-
sertations on-line (http://www.contentville.com/content/dissertations.asp), Medline,
and Social Scisearch (the Social Science Citation Index). These computer database
searches were supplemented with more traditional search methods, including use of
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bibliographic citations in published research and in social science convention pro-
ceedings and contacting leading researchers, in order to identify the most recent
published research.

No unpublished studies were included, because the legal standards for prof-
fered scientific testimony established by the US Supreme Court in Daubert v.
Merrell Dow Pharmaceuticals (1993) have strengthened the preference by the legal
system for meta-analytic conclusions based on a body of well conceived, well exe-
cuted, and easily retrievable studies. In order to be included, a published study must
have met three criteria: (a) a statistical test of the effect of heightened stress or anx-
iety on one or more measures of eyewitness memory accuracy must have been pro-
vided; (b) either stress/anxiety must have been manipulated directly or have been
included as a quasi-experimental independent variable; and (c) manipulation checks
must have been provided showing that putative manipulations of stress/anxiety or
perceived level of violence had been successful.

There were in addition three specific exclusion criteria for studies wherein the
claim was made that the relation between stress and eyewitness memory had been
successfully tested. First, ratings of witness stress or anxiety, whether self-ratings or
by others, had to be concurrent, as soon after encoding of the target person(s) as
possible, not retrospective. Some studies of children’s memory for medical proce-
dures have involved retrospective ratings that were delayed by periods of a week up
to as much as a year or more (e.g., Peterson & Bell, 1996; Quas et al., 1999). Second,
measures of memory had to be from an initial assessment, a measure of memory
unsullied by previous attempts at identification or recall. Again, some studies of
children’s memory for medical procedures have focused on long-term recall after
two or more previous assessments of recall accuracy (e.g., Burgwyn-Bailes, Baker-
Ward, Gordon, & Ornstein, 2001; Peterson & Whalen, 2001). Third, measures of
recall accuracy that were included were only of straightforward efforts at either free
recall or interrogative recall (cued recall). Measures of recall accuracy after attempts
at misleading postevent suggestion were not included (e.g., Bruck, Ceci, Francoeur,
& Barr, 1995).

There were two final study samples. The first sample included 16 published
papers, providing a total of 27 independent estimates of effect size for heightened
stress on accuracy of face identification. This sample included work published be-
tween 1974 and 1997, with a total of 1727 participants involved in relevant tests of
the stress/anxiety effect. Sample sizes across the 27 tests of the effect ranged from
18 to 165 (M = 64.0).

In order to conduct a companion meta-analysis of the effects of heightened
stress on accuracy of eyewitness recall (of perpetrator characteristics, crime scene
details, and actions of central characters), another sample of 18 published pa-
pers meeting the aforementioned criteria for inclusion was collected. Ten of these
published papers were also included in the prior sample, studies which had in-
cluded measures both of face identification accuracy and accuracy of recall. This
latter sample provided 36 independent estimates of effect size and yielded a to-
tal of 1946 participants in the various tests of the effect of stress/anxiety on accu-
racy of eyewitness recall. Across the 36 tests, sample sizes varied from 18 to 249
(M =54.1).
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Study Characteristics

The previously mentioned comprehensive meta-analysis is intended to update
and to extend the one conducted by Shapiro and Penrod (1986). The current com-
prehensive meta-analysis, from which the current study springs, ultimately has en-
compassed coding of approximately 450 existing studies of face recognition from
both the eyewitness and laboratory face recognition memory traditions. Several
dozen independent variables were coded for each of these studies. These variables
included stable (e.g., sex and race) and malleable (e.g., disguise) characteristics of
both participants and targets, situational (e.g., exposure duration), and procedural
(e.g., lineup presentation) factors. Variables worthy of specific mention for their
usefulness in the present review included type of study (eyewitness identification
study or laboratory face recognition study), whether or not the study employed a
staged crime, whether the lineup included the target-present (TP) or target-absent
(TA), number of participants, age of participants, and most important, whether anx-
iety, stress, or violence level was manipulated.’ Dependent variables recorded were
proportion correct, hit and false alarm rates, if provided, for TP lineups, correct
rejection and false alarm rates, when provided, for TA lineups, and the signal detec-
tion measures, d-prime and beta.

Statistics

In order to test the statistical reliability of an estimate of the typical effect
size found in any particular meta-analysis, we have adopted the Stouffer method
(Rosenthal, 1995). Here a meta-analytic Z(Zy,) was calculated by combining Z-
scores associated with individual tests of the hypothesis that heightened stress neg-
atively impacts eyewitness memory. The resulting algebraic sum, when divided
by /k, where k is the number of independent estimates of the effect size, yields
the meta-analytic Z. The probability associated with the meta-analytic Z is the
overall probability of a Type I error associated with the observed pattern of re-
sults. Inasmuch as Z,,, provides an unweighted estimate of the overall probabil-
ity level, a meta-analytic Z(Z,,) was also calculated which weighted individual
Z-scores by sample size of the study; this allows estimation of population param-
eters with greater emphasis on larger samples and their more reliable parameter
estimates.

It should be noted that whenever recovery of sample sizes and proportion of
correct identifications per condition permitted, the Z-score entered into the meta-
analysis was one calculated for the difference between proportions. When an exact
Z-score could not be calculated for a given effect size estimate, a Z-score associated
with the p value for the estimate was entered, 1.65 for p = .05, for instance. When
a test of the hypothesis was reported as not significant, but no statistics were cited,
the conservative procedure of entering Z = .00 was followed (Rosenthal, 1995).

3To assess the reliability of coding study independent variables, two raters generated separate codings for
each of 80 variables across a randomly selected 50% of the studies included in the present meta-analysis.
Rate of agreement across all variables and 14 studies averaged 93%.



App-47

Detfenbacher, Bornstein, Penrod, and McGorty

All studywise differences between proportions for high and low stress con-
ditions were converted to the effect size A, inasmuch as 4 is the coefficient
recommended by Cohen (1988) when testing for differences between proportions.
Hence, mean effect size for any set of studies and its associated 95% confidence
interval is expressed in terms of A.

Finally, given that we have included only published studies in the present meta-
analysis, it is quite clear that our sample of studies is not a random sample of all stud-
ies that may actually have been conducted. As Rosenthal (1995) has pointed out, it is
rather likely that published studies have reported lower probabilities of a Type I er-
ror than have those studies “squirreled away in file drawers.” The concern in regards
to this “file drawer problem” is that a sufficient number of such studies averaging
null results could threaten a meta-analytic conclusion. We have therefore employed
Rosenthal’s (1995) suggested procedure for calculating a fail-safe N(Ng) in order to
determine the number of unknown or not retrieved studies averaging null results
required to increase the probability of a Type I error to the just significant level of
p = .05. Actually, inasmuch as this number is typically a whole number plus a frac-
tional number of studies, we have adopted the rule of rounding to the next higher
number. Thus, most values of the fail-safe N that we report in connection with a
meta-analytic Z, represent the number of additional null results studies required to
increase our probability of a Type I error to a value slightly greater than .05. Clearly,
the fail-safe N represents a “tolerance for future null results” (Rosenthal, 1995). We
would propose that at an absolute minimum the fail-safe N must be at least as large
as the number of independent estimates of effect size that went into calculating the
meta-analytic Z.

RESULTS

Meta- Analysis 1: Identification Accuracy
All Tests

We first sought to determine the overall status of the hypothesis that height-
ened stress debilitates eyewitness memory for faces. For this analysis proportion
correct for the low stress condition was subtracted from that of the high stress con-
dition. This has the virtue of producing a positive meta-analytic Z should high stress
facilitate eyewitness memory and a negative value should high stress debilitate eye-
witness memory. In this instance, overall proportion of correct identifications for
the high stress condition was .42; for the low stress condition, it was .54. Mean effect
size, h, for this analysis was —.31 (95% CI: —.04 to —.58); median effect size was
—.27. The meta-analytic Z (Z;,) was —6.44, p < .0001, Ni; = 390. Weighting each
of the 27 independent tests of the hypothesis by sample size yielded Zy,, = — 6.03,
p <.0001, Ny, = 336 studies. These analyses provide clear support for the hypothesis
that heightened stress has a negative impact on eyewitness identification accuracy.
In subsequent analyses, we tested for moderator variables which might account for
the considerable variability in effect sizes of individual tests of the hypothesis (effect
size range: —3.02 to 4 .52; s = .68; see Table 1). Table 2 contains a summary of all
effect sizes associated with Meta-Analyses 1 and 2.
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Table 1. Identification Accuracy Effect Sizes (Studies Ordered by Date)

Author Date N Overall (h) TP (h) TA ()

Buckhout et al. 1974 48 -3.02 -3.02

Mueller et al. 1979 96 .04 .04

Nowicki et al., Exp. 1 1979 93 ~.35 -35

Bailis & Mueller 1981 120 13 13

Clifford & Hollin 1981 60 -.16 -.16

Brigham et al. 1983 20 —.46 —46

Bothwell et al., Neurotics® 1987 35 —-.74

Bothwell et al., Stables” 1987 36 52

Cutler et al.? 1987 165 —.08

Tooley, Brigham, Maas, and Bothwell 1987 96 14 14

Peters, TP 1988 106 -.51 -.51

Peters, TA 1988 106 -.18 —.18
Maas & Kohnken? 1989 86 —43 —.43
Hosch & Bothwell, Exp. 14 1990 39 49

Kramer et al., Exp. 1 v 1990 64 —.58 ~.58
Goodman et al., Exp. 1 1991 18 —.47 —47
Goodman et al., Exp. 2 1991 47 -27 -.27
Goodman et al.,, Exp. 3 1991 34 24 24

Peters, Exp. 1, TP 1991 36 -.57 -.57

Peters, Exp. 1, TA 1991 35 —.04 —.04
Peters, Exp. 2, TP 1991 34 —.61 —.61

Peters, Exp. 2, TA 1991 33 32 32
Peters, Exp. 3, TP 1991 32 -1.32 -1.32

Peters, Exp. 3, TA 1991 32 39 .39
Peters, Exp. 4° 1991 96 -12

Peters, Exp. 14 1997 64 —.42

Peters, Exp. 2¢ 1997 96 -.31

2Only overall proportion correct reported.
bWeapon visibility totally confounded with anxiety level; thus reportedas a stress effect.

Lineup Type

Because of a comment by Peters (1988) that he had not found the same sta-
tistically reliable difference between high and low stress conditions for TA lineups
that he had found for TP lineups and because of the forensic implications of TA
and TP lineups, we decided to code both conditions as independent estimates of the
effect of heightened stress on eyewitness identification for all those studies manipu-
lating lineup type as a between subjects variable (see Table 1). Lineup type clearly
emerged as the most powerful moderator of the impact of stress on face identifica-
tion accuracy (hits and correct rejections). TP lineups (N = 15) generated a mean
effect size h = —.52,95% CI: —.08 to —.96. Here Z,, = — 7.08, p < .0001, and Ngs =
264. On the other hand, TA lineups (N = 5) generated a negligible mean effect size,
h = +.01(95% CI: —.39 to + .41). In this case, Z, = —.56, which was clearly not
statistically reliable. Yet another way to examine the different impact of heightened
stress on face identification accuracy as a function of lineup type is to note that mean
proportions correct for TP lineups under high and low stress conditions were .39 and
.59, respectively. Corresponding mean proportions correct for TA lineups were .34
and .34. Thus, the overall negative impact of heightened stress on accuracy of face
identification was due entirely to a substantial effect on hit rate for TP lineups. The
correct rejection rate for TA lineups was unaffected by stress level.
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Table 2. Meta-Analysis Effect Sizes

Effect size

Type of Analysis h d
Identification accuracy
All tests? ~.31
All tests? + .22
TP lineups? ~S52
TA lineups? +.01
TP lineups? +.37
TA lineups® .00
Identification paradigm” -.36
Recognition paradigm® -.10
Staged crimes® —.58
Other stressors® —.28
Adult witnesses? —.34
Child witnesses® -27
Recall accuracy
All tests —-31
Interrogative recall -.34
Narrative recall -.20
Adult witnesses —.44
Child witnesses —.06
Staged crimes —A45
Other stressors —.16

“Overall proportion correct, including hit and correct rejec-
tion rates.
bFalse alarm rate,

Lineup type moderated the effects of heightened stress on the rate at which
faces were falsely identified, as well. In this instance, mean false alarm rates for
TP lineups under high and low stress conditions were .34 and .19, respectively.
Comparable false alarm rates for TA lineups were .66 and .65. Accordingly, it
is not surprising that TP lineups (N = 7) generated a mean effect size &= +
37, 95% CI. + .05 to + .69. Though Z,, = +3.36, p = .0004, the fail-safe N
was only 23 additional null-results studies. In parallel with the results for pro-
portion correct, the false alarm rates for TA lineups (N = 5) were not differ-
entially affected by stress levels, with the result that mean effect size was neg-
ligible, # = .00 (95% CI. —.43 to +.43). The meta-analytic Zy, was + .56, cer-
tainly not significant. Clearly, the overall tendency of heightened stress to increase
false alarm rates in a face identification task, & = +.22 (95% CI: —.02 to +.46),

Zwa = +2.92, p = 0018, Ng = 26, was due entirely to a substantial effect for TP
lineups.

Research Paradigm

A somewhat smaller, though still sizeable moderator effect was found for the
variable of research paradigm, whether the study was conducted as a standard face
recognition task in the tradition of cognitive psychology or whether it was con-
ducted in the context of the eyewitness identification paradigm. The face recogni-
tion task exposes observers to a relatively large number of target faces (at least 24 in
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studies included in the present meta-analysis). A recognition memory test following
exposure to the target faces usually includes twice as many faces, the targets plus an
equal number of unfamiliar distracter faces. Observers are exposed to the test faces
one at a time and are instructed to respond “yes” or “no” as to whether a given
face had been exposed previously. Studies conducted in the eyewitness identifica-
tion paradigm usually expose witnesses to just one or two target faces, the perpetra-
tor(s), and memory for each target’s face is tested either by embedding his/her face
in a 5-9-person simultaneously or serially presented live lineup or photo spread (TP
lineup) or else by substituting someone else who is a match to the perpetrator’s de-
scription (TA lineup). Witnesses are asked to identify the perpetrator or to indicate
that he/she is not in the lineup.

For the face recognition studies included in our sample (N = 5) the mean
proportion correct under high stress conditions was .56 and was .58 under low
stress conditions. Not surprisingly, the mean effect size in this instance was only
—.10 (95% CI. —.45 to +.25). Even though the meta-analytic Z was significant
Zma = —2.46, p = .0069, the fail-safe N was only seven additional null results
studies.

Mean proportions correct were .39 and .53 under high and low stress condi-
tions, respectively, for witnesses in the 22 studies executed in the more ecologically
valid eyewitness identification tradition. This difference resulted in a mean effect
size h = —.36,95% CI: —.04 to —.68. The debilitating effect of heightened stress on
eyewitness memory for studies conducted in the eyewitness identification paradigm
was a statistically reliable one, Zn, = —6.00, p < .0001, a conclusion not likely to be
overturned by unknown null results studies, N, = 269. Clearly, heightened stress is
much more likely to have a debilitating effect on memory for the human face when
encoding and memory testing occur under the requirements of the eyewitness iden-
tification paradigm than when encoding and testing occur under conditions of the
face recognition memory paradigm.

Presence/Absence of a Staged Crime

Within the 22 eyewitness identification studies, six manipulated stress in the
context of a staged crime, and 16 manipulated stress by some other means, threat
of an injection, for instance. Mean proportions correct under high and low stress
conditions were .33 and .50, respectively, for the staged-crime studies. For the stud-
ies manipulating stress by other means, the comparable means were .56 and .69.
Even though the adverse effect of heightened stress on eyewitness memory was sta-
tistically reliable for both sets of studies, Zy, = —3.82, p < .0001, N, = 27 for the
staged-crime studies and Z,,, = —4.68, p < .0001, N;, = 113 for the other studies,
there was a pronounced difference in mean effect sizes generated. Mean effect sizes
were h = —.58, 95% CI: —1.88 to + .72, for the staged crime studies and for the
studies manipulating stress by other means, a smaller 4 = —.28, 95% CI: —.02 to
~.54. One study (Buckhout, Alper, Chern, Silverberg, & Slomovits, 1974) was re-
sponsible for most of this difference in effect sizes, however. Nevertheless, it should

be noted that the study of Buckhout et al. (1974) was a rather realistic, live staged
crime, rather than a filmed one,
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Age

Given that 15 of our independent estimates of the effect size of heightened
stress on face identification were produced by adult witnesses/observers and that
12 were produced by children (ages ranged from 3 to 10 years), we decided to
test age as a moderator of effect size. It was also of interest to assess age as a
possible moderator, given the concern about competency of child witnesses (e.g.,
Goodman, Hirschman, Hepps, & Rudy, 1991). At least for face identification ac-
curacy, witness age appears to have contributed little to the variability in ef-
fect size. Mean proportions correct for children under high and low stress con-
ditions were .42 and .55, respectively, while for adults the proportions were .42
and .54. These differences generated average effect sizes that were comparable,
h=—.27,95% CI. —.57 to + .03, for the children and & = — .34, 95% CI. —.80
to + .12, for the adults. The debilitating effects of heightened stress on iden-
tification accuracy were statistically reliable in both instances. For the children,
Zma = — 3.43, p < .0003, Ng; = 41; for the adults, Z;,, = — 5.61, p < .0001, Ngs = 159
studies.

Meta-Analysis 2: Accuracy of Eyewitness Recall
All Tests

We should first note that it was not possible to calculate the effect size A across
all 36 tests of the hypothesis that heightened stress debilitates eyewitness recall. In
only five of these instances did investigators report proportion of details correctly
recalled as a function of stress level; for these five studies 4 = — .25, corresponding
to an average proportion correctly recalled of .52 in the high stress condition and .64
in the low stress condition. Consequently, d was adopted as a substitute measure of
effect size. Again, Table 2 summarizes all effect sizes reported for Meta-Analysis 2.

Both meta-analytic Zs were statistically significant, Z,,, = — 5.40, p < .0001,
Ngs = 355 studies, and Zy,, = — 6.06, p < .0001, Ng; = 453 studies. Calculation of the
mean effect size yielded d = — .31,95% CI: —.14 to —.48. Clearly, heightened stress
produces the same debilitating effect on accuracy of eyewitness recall as it does on
identification accuracy. In the remaining analyses, we tested for variables that might
have moderated this effect on recall.

Type of Recall

Eight estimates of effect size were associated with narrative recall (free recall);
the remaining 28 estimates involved some form of interrogative recall (specific ques-
tions). The meta-analytic Z for narrative recall was not statistically reliable, Zp, =
—1.17 .Average effect size was d = —.20 (95% CI: —.68 to + .28), all the effect be-
ing generated by a single study (Clifford & Scott, 1978). For interrogative recall,
Zwa = —5.50,p < .0001, Ny = 288. Here d was —.34, with a 95% CI extending from
—.15 to —.53. Heightened stress would appear to impact interrogative recall much
more negatively than narrative or free recall.
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Age

In this sample of effect size estimates, there were 23 tests with adult witnesses
and 13 tests with children as witnesses (age range again 3-10 years). Unlike the sit-
uation with identification accuracy, here age emerged as an important moderator.
For adults, d = —.44 (95% CI. —.19 to —.69), while for children, d was a negligi-
ble value, —.06 (95% CI. —.16 to + .04). There was a significant meta-analytic Z
for adult eyewitnesses, Z,,, = —6.05, p < .0001, N = 286 studies. For child eyewit-
nesses, on the other hand, Z,, = —1.01, a not statistically reliable value. Surprisingly
enough, heightened stress debilitated eyewitness recall for adults, but not for chil-
dren. However, before concluding that the null hypothesis that Z,,, = 0.00 might
have validity for children, one should consider that in this instance the counternull
hypothesis (Rosenthal, 1995), Z,, = —2.02, is just as likely to be true.® Even were
the counternull hypothesis true, however, it would still be the case that witness age
is an important moderator of the effect of heightened stress on eyewitness recall.

Presence/Absence of a Staged Crime

Though the distinction between face recognition and eyewitness identification
research paradigms is not applicable to eyewitness recall, the distinction between
presence and absence of a staged crime is indeed relevant. In our sample of studies
assessing eyewitness recall as a function of stress level, there were 18 independent
estimates of effect size that included a staged crime, on film or live, and 18 that did
not. Meta-analytic Zs were statistically significant in both instances, Zy, = —4.67,
p < .0001, N, = 127 for the studies including a staged crime and Z,, = —3.01,p =
.0013, Ng; = 42 for those investigations not including a staged crime. Despite both
conditions producing statistically reliable decrements in recall under higher levels of
stress, the presence of a staged crime would appear to have generated a somewhat
greater decrement. In support of this assertion, we may note that the effect size
generated by the staged crime studies (d = —.45; 95% CI: —.17 to —.73) was more
than twice that generated by the studies employing other means to induce stress
(d=—-.16;95% CI. —.35 to + .03).

DISCUSSION

By adopting our particular inclusion criteria for our two samples of studies,
we sought to limit our focus to experimental manipulations productive of defensive
responses to stimulating conditions. In so doing, we have adduced considerable sup-
port for the hypothesis that high levels of stress negatively impact both accuracy of
eyewitness identification as well as accuracy of recall of crime-related details. For
eyewitness identification, the average cffect size & was —.31, with a 95% CI that
did not include zero. Whether unweighted or weighted by sample size, the meta-
analytic Zs were associated with fail-safe Ns of 300-400 studies. Thus, the current

%Here the counternull value of the effect size of heightened stress is found by doubling the obtained
effect size (Zyna = —1.01) and subtracting the effect size expected under the null hypothesis, .00.
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meta-analytic conclusion regarding the negative effect of stress on eyewitness iden-
tification accuracy is unlikely to be overturned any time soon by unknown findings
averaging null results. The conclusion that heightened stress debilitates eyewitness
recall (average effect size d = —.31), too, is at least as safe, with fail-safe Ns of more
than 350 studies associated with the overall meta-analytic Zs.

In addition to ascertaining the direction and magnitude of the effect of height-
ened stress on accuracy of eyewitness memory, we had sought to identify variables
that might moderate any consistent effects of stress on the fidelity of memory. We
found two principal moderators of the negative effect of heightened stress on eye-
witness identification accuracy, lineup type and research paradigm. Certainly there
is precedent for the importance of lineup type as a moderator of accuracy in meta-
analyses of the eyewitness identification literature (e.g., Steblay, 1997). Steblay
found a moderate size effect for unbiased instructions to increase accuracy in TA
lineups but to have no effect on accuracy in TP lineups. The moderator effect for
lineup type found here was the reverse of the one found by Steblay. Here TP line-
ups generated an effect size (A = —.52), such that face identification accuracy was
much reduced under conditions of heightened stress as compared with low stress
conditions, a difference of .20 in mean proportion correct/hit rate (.39 versus .59,
respectively).’

Quite possibly, encoding of a target person under conditions of heightened
stress reduces the veridicality of a witness’s memory representation of him suffi-
ciently to decrease the probability of a match between that representation and the
target when present (TP lineups). Such an effect of stress would certainly serve to
reduce the hit rate. The proportion correct measure for TA lineups, the correct re-
jection rate, might be similarly affected, inasmuch as reduced quality of a witness’s
memory representation of the target would not provide as good a basis for rejecting
a lineup that does not contain his face. On the other hand, members of a fair TA
lineup only roughly resemble the target person; their faces are consistent with just
a witness’s prior verbal description of the target, not necessarily with a high-quality
visual representation of him. Perhaps, therefore, differences between the relatively
nondegraded and stress-degraded visual memory representations of the target are
insufficient to affect the basis for deciding that the target face is not present in the
TA lineup. Indeed there was a negligible effect size of heightened stress on accu-
racy in TA lineups; proportion correct/correct rejection rates were .34, regardless of
stress level. Inasmuch as correct rejection rates and false alarm rates for TA lineups
must sum to 1.00, there would likewise be no difference expected in false alarm rates
for TA lineups as a function of differences in stress at encoding, .66 in both cases.

We should note in passing that lineup type moderated the effect of height-
ened stress on the false alarm rate, as well. TP lineups generated an effect size
(h = +.37) that was considerably larger than the negligible effect generated by TA
lineups (h = .00). This TP effect corresponded to false alarm rates of .34 under high

7 Another and perhaps more meaningful way to interpret a difference in proportion correct of this magni-
tude has been suggested by G. L. Wells (cited in Steblay, 1997). Consider, for instance, 1000 TP lineups
conducted over a period of time. Given the accuracy difference we have obtained, we would expect TP
lineups to generate 200 more correct identifications of perpetrators witnessed under low stress condi-
tions than of perpetrators witnessed under high stress conditions.



App-54

Review of the Effects of High Sfress on Eyewitness Memory

stress conditions and .19 under low stress conditions. The aforementioned stress-
induced memory degradation could account for the increased false alarm rate, as
well, if indirectly. Having reduced the probability of a match to the target in a
TP lineup, the stress-induced loss of memory fidelity would then serve to increase
the probability of a “match” to some other lineup member, in direct proportion
to the motivation of the eyewitness to choose someone from the lineup. In the
present instance, much of the stress-induced lowering of the hit rate (.20) was likely
“transferred” to an increase in the false alarm rate (.15); the remaining decrease
in the hit rate (.05) might have resulted in an increase in the false rejection rate
for a TP lineup, the latter rate rarely reported in the literature. Obviously, in a TA
lineup there is no possibility of a similar transfer of witness choices from one per-
son, the target, to other possible choices. At any event, our results portend that a
greater proportion of high-stress witnesses than low-stress witnesses will choose a
foil from a TP lineup and will thus have their subsequent credibility as a witness
undermined.

We should also note that even though the stress effect resides in TP arrays,
plausible arguments can be made that the mix of guilty and innocent persons iden-
tified by witnesses will change as a consequence, even if the proportion of positive
identifications from TA lineups does not. For simplicity’s sake, let us assume that
of all lineups conducted by police, half are TP and half are TA. Given the .59 hit
rate in low-stress TP lineups and the .66 false alarm rate obtained in our sample of
TA lineups, this means that 59 guilty perpetrators would be identified from every
100 TP lineups and 66 mistaken identifications would be made from every 100 TA
lineups. If we were also to assume that all lineups were perfectly fair 6-person ar-
rays, an innocent suspect embedded in a TA lineup would be mistakenly identified
11 times (66/6) per 100 arrays. Hence, the resulting pool of identifications would
be 59 guilty and 11 innocent, an accuracy rate of .84 for choosers of suspects—of
course, we should not forget that 41 guilty perpetrators would not be identified. Ex-
tending our argument to the high-stress situation, our results imply that 100 TP ar-
rays would generate identifications of 39 guilty perpetrators and that 100 TA arrays
would generate 66 mistaken identifications. An innocent suspect in the TA lineups
would again be chosen 11 times; the resulting pool of identifications would be 39
guilty and 11 innocent, an accuracy rate of .78 for choosers of suspects.

The mix of guilty and innocent suspects would change even further, if the
lineup arrays were to be as biased as those studied by researchers to date (Penrod,
2003). The bias is such that we would expect that the innocent suspect to be chosen
2-3 times as often as the average foil. If the actual multiple were 2.5, then .33 of
choices from a 6-person TA lineup would be the innocent suspect (2.5/2.5 +1 + 1
+ 1+ 1 +1). This means that the innocent suspect would be chosen by 22 witnesses
from a viewing of 100 TA lineups. Consequently, the resulting pool of identifications
would be 59 guilty plus 22 innocent for low-stress witnesses (73% accuracy) and 39
guilty plus 22 innocent (64% accuracy) for high stress witnesses. In short, even if
heightened stress does not impact TA lineup false alarm rates, its impact on TP
lineup hit rates can change materially the mix of guilty and innocent suspects iden-
tified by witnesses and the mix of correct and incorrect identifications presented to
jurors.
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Perhaps not surprisingly, nature of the research paradigm was also an important
moderator of the effect of stress level on eyewitness identification accuracy. Mean
effect size for stress level (A = —.36) was more than three times as great when stud-
ies were executed under the more ecologically valid conditions of the eyewitness
identification paradigm than when executed within the parameters of a standard
laboratory face recognition task (A = —.10).

Two variables were likewise identified as important moderators of the effect of
heightened stress on accuracy of eyewitness recall, type of recall and witness age.
Though it is not obvious why, it is clear that high stress levels impact interrogative
recall much more negatively than they do narrative or free recall. Possibly the neg-
ative impact of a heightened stress level is moderated by the witness in a narrative
recall situation having control over what to report and in what order. It is likewise
not obvious why witness age should have emerged as a substantial moderator of the
effect of heightened stress on recall, when it did not act as a moderator of stress
effects on accuracy of face identification. However, there is support for the notion
that measures of facial recognition and facial recall are independent, uncorrelated
(Bothwell et al., 1987; Jenkins & Davies, 1985; Pigott & Brigham, 1985; Pigott,
Brigham, & Bothwell, 1990). For instance, Bothwell et al. (1987) found an interac-
tion between manipulated stress level and neuroticism on accuracy of facial iden-
tification but did not obtain a similar interaction for a measure of facial recall,
description accuracy.

Our final goals for the present review were to identify any methodological
or theoretical shortcomings in the body of relevant literature and to consider
possible directions for future theoretical development and research. As indicated
earlier, there was quite likely a major methodological difficulty with a number of
studies showing apparent facilitation of memory by increases in arousal or what
was defined as negative emotionality (e.g., Burke et al., 1992; Christianson, 1984;
Christianson et al., 1991; Heuer & Reisberg, 1990; Libkuman et al., 1999; Safer
et al., 1998). The negative emotionality manipulation in these studies generated an
orienting response (arousal mode of attention control) to stimulating conditions,
rather than the defensive response (activation mode of attention control) typically
produced by a successful manipulation of stress or anxiety (Deffenbacher, 1994,
1999). Hence, investigators of stress effects on memory need to be concerned as
to whether their experimental manipulations are eliciting the arousal mode of
attention regulation or the activation mode.

There is yet another matter of methodological and theoretical importance that
investigators should consider in future research, the issue of individual differences,
whether they be differences in state or trait anxiety, neuroticism, specific fears, or
physiological reactivity. These differences turn out to be very important. Very dif-
ferent patterns of response to the same stimulus situation may be shown. If an
investigator were not aware of this possibility, two quite different patterns of re-
sponse may cancel each other, leading to the unfortunate conclusion that an in-
creased stress level had no demonstrable impact on memory performance. Con-
sider an instance provided by a study (Bothwell et al., 1987) included in both of
the present meta-analyses. Bothwell et al. split witnesses at the median on a scale
of neuroticism, with neurotics scoring above the median and stables (emotionally
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stable) scoring below. Neurotics are theorized to have very low thresholds for emo-
tional arousal and to be predisposed to perceive a wide range of objectively non-
dangerous situations as threatening and to respond with autonomic activation. Sta-
bles, on the other hand, would tend to be less anxious and physiologically reactive.
The effect of stress level in their study varied dramatically with the level of neu-
roticism. As stress level increased from low to moderate to high, stables showed
an increased level of identification accuracy, proportion correct increasing from
.50 to .62 to .75, respectively. In dramatic opposition to this pattern of results was
that of the neurotics; as stress level increased, proportions correct were .68, .68,
and .32.

Consider one more example from another study included in both our meta-
analyses, Peters’ (1988) study of university students getting inoculated at a De-
partment of Health clinic. Students were asked for physical descriptions and photo
lineup identifications of both the inoculating nurse and of a second person who took
their pulse 2 min later. Heart rate averaged 88 b.p.m. at inoculation versus 71 b.p.m.
2 min later. Identification accuracy overall was 66% for the second person but only
41% for the nurse. Individual differences in physiological reactivity had a profound
effect on identification accuracy for the inoculating nurse. The 20 most physiologi-
cally reactive witnesses (39 b.p.m. average difference between inoculation and two
minutes later) demonstrated an identification accuracy level of 31%; the 20 least
physiologically reactive witnesses (3 b.p.m. difference), on the other hand, displayed
an identification accuracy level of 59% for the nurse. The former witnesses clearly
defined the inoculation situation as one requiring vigilance, if not actually escape or
avoidance. The latter appeared to have defined the situation as more nearly one of
informative perceptual intake and did not suffer the catastrophic drop in memory
accuracy of the more physiologically reactive witnesses.

Hence, researchers should pay particular attention to the nature of their task.
It may well be defined differently by different observers, whether it be one of simple
perceptual intake or one of vigilance, for example. Whether the task be one that or-
dinarily produces an orienting response or a defensive response, physiological and
self-report data must be examined carefully for the presence of the alternative re-
sponse set in individual observers.

Thus, the modest size of the debilitating effect of heightened stress on the accu-
racy of eyewitness memory obtained in these meta-analyses may well be due to the
averaging of its effects on two categories of witnesses, with those more anxious and
physiologically reactive persons suffering a more serious drop in accuracy than those
more emotionally stable persons. However, we would be remiss if we did not issue
a further caveat concerning the modest obtained effect size. Whether the stress ma-
nipulation was a realistic and unexpected theft, a particularly violent video, or per-
haps the threat of an injection or mild electric shock, all stress manipulations in the
literature that we have examined quite likely do not reach the stress-inducing levels
of extra-laboratory violent crime scenes. Thus an effect size of —.31 is perhaps a se-
rious underestimate of the debilitating effects of stress engendered by violent crime.

For instance, results of a recent study by Ihlebaek, Love, Eilertsen, and
Magnussen (2003) demonstrated that witnesses to a live staged robbery reported
fewer details about the criminal event and with less accuracy than did witnesses
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viewing a video recording of the same event, even though the pattern of memory er-
rors was similar in both conditions. We agree with Thlebaek et al. (2003) that results
of laboratory studies may be an overestimate of eyewitness memory performance,
especially we might add, when eyewitnesses are in a state of heightened stress.
Indeed, Morgan et al. (2004) have provided strong support for this latter caveat.
They studied eyewitness capabilities of more than 500 active-duty military person-
nel enrolled in a survival school program. After 12 hr of confinement in a mock
prisoner of war camp, participants experienced 4 hr apart, both a high-stress in-
terrogation with real physical confrontation and a low-stress interrogation without
physical confrontation; interrogations were 40 min in length. The interrogators in
each instance were different individuals, with order of interrogation being counter-
balanced across participants. A day after release from the prisoner of war camp, and
having recovered from food and sleep deprivation, participants viewed a 15-person
live lineup, a 16-person photo-spread, or a serial-presentation photo lineup of up to
16 persons. Regardless of testing method, memory accuracy for the high-stress in-
terrogator suffered the same catastrophic decline from the level displayed for the
low-stress interrogator, the same sort of catastrophic decline noted by Bothwell
et al. (1987) and Peters (1988). Consider just the results from the live lineup con-
dition: For the low stress condition, the hit and false alarm rates were .62 and .35,
respectively, but comparable rates for the high stress condition were .27 and .73.
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Abstract Surveys typically characterize lay knowledge of eyewitness factors as low and highly variable. However, there
are notable differences across methodologies, samples, and individual factors. To examine these differences systematically, we
took a meta-analytic approach to reviewing the findings of 23 surveys assessing lay knowledge of eyewitness issues. Our
analyses examined the beliefs of 4,669 respondents. Overall, respondents correctly agreed with survey items approximately
two-thirds of the time. Results revealed significant differences in performance as a function of variable type, question format,
and over time. We found few differences as a function of sample type, publication status, or jurisdiction. Although performance
varied, a majority of lay respondents achieved “correct” consensus for as many as 11 of the 16 items included in this review.

Keywords Juror knowledge * Eyewitness variables « Meta-analysis * Survey

Although the exact criteria vary, juror knowledge is always central to the decision of whether expert opinion on the topic of
eyewitness testimony should be admissible in court. Specifically, the judge must ask him or herself whether the expert witness
testimony would assist triers of fact in making a decision of acceptable reliability. When faced with this question, judges
regularly rule that many components of proffered eyewitness expert testimony are common sense and known to jurors (Benton,
McDonnell, Ross, Thomas, & Bradshaw, 2007). In contrast, most surveys report that student and community respondents
demonstrate frequent disagreement with both the opinions of experts and the outcomes of empirical research (e.g., Benton,
Ross, Bradshaw, Thomas, & Bradshaw, 2006; Deffenbacher & Loftus, 1982; Kassin & Barndollar, 1992; Schmechel, O'Toole,
Easterly, & Loftus, 2006; Yarmey & Jones, 1983; but see Read & Desmarais, 2009a). As a result, authors have concluded
almost unanimously that juror knowledge is an inadequate basis for understanding the facts of a case involving eyewitness
testimony. For instance, finding significant differences between juror and expert responding on 26 out of 30 items, Benton et al.
(2006) asserted that “the discrepancy between lay understanding of factors affecting eyewitness accuracy and what decades of
empirical research has reliably demonstrated to be true continues to be evidenced” and that “jurors ... exhibit important limi-
tations in their knowledge of eyewitness issues, their knowledge diverges significantly from expert opinion, and it is not high in
overall accuracy” (p. 126).

Such findings have led many researchers and legal scholars to argue that expert testimony on eyewitness factors should not
be ruled inadmissible as a matter of course (Benton et al., 2006, 2007; Cutler & Penrod, 1995; Schmechel et al., 2006).
However, closer examination of the findings reveals notable differences across methodologies, samples, and individual eye-
witness issues. Take, for example, results of the Benton et al. (2006) study. Although it is true that, overall, there was significant
disagreement between lay and expert responses, there also were a number of items upon which agreement rates did not differ
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significantly, such as alcohol intoxication *201 (experts: 90% vs. jurors: 96%), stress (experts: 60% vs. jurors: 68%), trained
observers (experts: 39% vs. jurors: 28%), and event violence (experts: 36% vs. jurors: 26%). If we compare Benton et al.'s lay
responses to what 80% of experts consider “correct,” there are another three items upon which jurors appear to be well in-
formed. Specifically, lay agreement rates exceeded 80% for the wording of questions, child suggestibility, and attitudes &
expectations items. Although the consensus criterion of 80% has been adopted for establishing general agreement among
experts (Kassin, Ellsworth, & Smith, 1989; Kassin, Tubb, Hosch, & Memon, 2001), we are hesitant to adopt a similar criterion

for general agreement amongst jurors because they answered a different kind of question and selected among different response
options than experts.

The more recent work of Read and Desmarais (2009a) questioned the validity of comparing lay responses to those of
experts as the basis for conclusions regarding the necessity of eyewitness testimony. Considering responses of three large
community surveys (total N=999), the authors concluded that lay responses frequently approximated those of experts. Correct
agreement rates averaged 70% across these three surveys, a marked improvement over the rates observed in past studies (e.g.,
Benton et al., 2006: 51%,; Kassin & Barndollar, 1992: 61%; Yarmey & Jones, 1983: 30%). Rather than statistically comparing
lay judgments of each statement's validity to the Kassin et al. (2001) experts' responses regarding whether the topic/proposition
had “sufficient reliability” to be presented in court, Read and Desmarais used experts' judgments of the reliability of research
evidence in support of each empirical proposition. Examining the 18 propositions that received 80% consensus in reliability
judgments from experts, they found 12 topics that received “correct” agreement among lay respondents at rates of 70% or
greater, There were another four items upon which both experts and lay participants agreed at rates between 60 and 70%.
Nonetheless, the authors noted significant deficiencies in knowledge for 50% of the topics assessed.

Given the centrality of juror knowledge to the admissibility of expert eyewitness testimony, there is a need to clarify which
topics are “beyond the ken” of a jury. Although researchers have surveyed lay beliefs regarding eyewitness issues since the late
1970s, there has been no systematic review of the findings. This research represents an attempt to do just that. Before we
proceed, however, a conceptual difference must be drawn between jurors' knowledge and their use of such knowledge. Over the
past 30 years, researchers have used both direct and indirect methods to assess lay knowledge of eyewitness issues. Direct
methods emphasize a survey approach in which respondents answer questions about the general effects of eyewitness variables,
whereas indirect methods examine the ways in which lay participants make use of their knowledge about eyewitness factors.
Depending upon their subsequent evaluations of eyewitness credibility and, ultimately, the verdict rendered, researchers then
draw inferences regarding jurors' pre-trial beliefs about relevant eyewitness factors (e.g., Cutler, Penrod, & Dexter, 1989;
Martire & Kemp, 2009). With direct methods, we answer the question: What do jurors know about eyewitness issues? Indirect
methods, in contrast, ask: How do jurors use their knowledge of eyewitness issues? Because most studies speak to the former
question and not the latter, we focus our research on direct methods.

Focusing on surveys to the exclusion of other research approaches, we nonetheless face the challenging task of making
sense of findings from over two dozen studies. Every decade or so, there has been a peak in interest for (re-) surveying lay
knowledge. The first wave of surveys emerged in the late 1970s and early 1980s (e.g., Deffenbacher & Loftus, 1982; Loftus,
1979; Yarmey & Jones, 1983). These surveys typically used multiple-choice items to assess lay beliefs and directly compared
these responses to those of expetts on identical items. The first of its kind, the Knowledge of Eyewitness Behavior Question-
naire (KEBQ) is a 14-item, four-alternative, multiple-choice questionnaire designed to assess knowledge of variables that
influence eyewitness memory. Deffenbacher and Loftus (1982) administered the KEBQ to two samples of college students and
two samples of jury-eligible citizens in Washington, D.C. Across samples, Deffenbacher and Loftus (1982) found that the
majority of respondents did not give the correct answer to a number of the items. Administering the same questionnaire to
survey British and Australian samples, Noon and Hollin (1987) and McCon-key and Roche (1989) arrived at similar conclu-
sions. Noon and Hollin, however, did note significant differences between British and American respondents at the item level
suggesting that knowledge may differ as a function of jurisdiction or over time. Using a similar 16-item multiple-choice
questionnaire, Yarmey and Jones' (1983) surveys of Canadian respondents were no more favorable. Again, the authors con-
cluded that knowledge of variables that influence eyewitness accuracy is not common sense.

Other researchers used agree-disagree items to survey lay knowledge of eyewitness issues. In the late 1980s, Kassin et al.
(1989) published results of an eyewitness expert survey focused on establishing which topics meet the ‘general acceptance’
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standard of the Frye test. Kassin and Barndollar (1992) subsequently used the 21 statements from this expert survey to assess
student and community respondents' beliefs regarding the relationship between eyewitness variables and memory performance.
As in earlier surveys, the researchers found that a significant proportion of participants did not agree with items that *202 were
accurate, Furthermore, although there are good reasons for anticipating differences across samples (e.g., age, familiarity with
test-taking procedures, ¢f. Bornstein, 1999), student and community responses were highly similar, This finding suggests that
students and nonstudent adults are not differentially sensitive to factors that influence eyewitness accuracy (Kassin &
Barndollar, 1992). Kassin et al. (2001) re-assessment of expert beliefs included 17 of the original 21 items as well as 13 new
ones. Again, there was quick uptake of the items by researchers interested in assessing lay knowledge and comparing lay and
expert opinion (e.g., Benton et al., 2006; Read & Desmarais, 2009a). As mentioned earlier, studies using the Kassin et al.

(2001) items have shown strikingly different results and provided the impetus to thoroughly review the survey literature on the
topic.

The Present Research

After 30 years, what do we know about what jurors know? To answer this question, we used a meta-analytic approach to
sumimarize the results of 23 surveys assessing lay beliefs of eyewitness issues. We specifically examined responses as function
of eyewitness variable type, sample type, question format, jurisdiction, and year of administration to test possible explanations
for inconsistent findings across studies. We focus our analyses on the 16 eyewitness topics for which the Kassin et al. (2001)
experts achieved 80% consensus regarding whether the phenomena are reliable enough for psychologists to present in court-
room testimony. There are persuasive arguments for using a different criterion, and thus, a somewhat different subset of topics
(see Read & Desmarais, 2009a). However, these 16 are most frequently included in past research and have demonstrated the
greatest consistency across experts' responses to different questions about them. Furthermore, without an 80% level of
agreement between experts, courts may be unlikely to admit testimony on the topic. If not admitted, the results of surveys
regarding lay knowledge would not likely be heard in court.

Method

Selection Criteria

We located studies through a number of sources: (a) searching the PsycINFO database; (b) reviewing programs for posters
and papers presented at relevant scholarly meetings (e.g., American Psychology-Law Society, Society for Applied Research in
Memory and Cognition); and (c) contacting researchers in the field who may have knowledge of unpublished literature. We
included only those studies that used direct methods to survey lay knowledge. We excluded studies that presented results
obtained using indirect methods, presented data in aggregate only (i.e., collapsing across items), or used a question format other
than agree-disagree or multiple-choice. For instance, Lindsay (1994) asked participants to rate the likelihood that an eyewitness
would make an accurate identification under a series of varying circumstances, and Shaw, Garcia, & McClure (1999) asked
participants to indicate factors they believe affect the accuracy of eyewitness testimony in a free-response format. Although the
findings of these two studies certainly speak to lay beliefs regarding eyewitness issues, they are not directly comparable to those
of other studies that have assessed performance on agree-disagree and multiple-choice items. Within each study, we only

included data attributable to “lay” respondents, excluding responses of experts or legal professionals (e.g., judges, lawyers, law
enforcement personnel).

Sample of Surveys

In total, we identified 23 surveys from 15 studies, representing the responses of 4,669 lay respondents. Of those, ap-
proximately two-thirds (67%, N= 3,111, k= 12) were community volunteers and one-third (33%, N= 1,479, k= 10), university
students. One study (Kassin & Barndollar, 1992) surveyed both without distinguishing between community and student re-
spondent data. Sixteen surveys comprised multiple-choice items, six comprised agree-disagree items, and one (Rahaim &
Brodsky, 1982) included both. Eleven surveys were conducted in the United States, representing approximately half of re-
spondents (N = 2,411, 52%). A significant minority of respondents were Canadian: seven surveys, representing 1,838 re-
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spondents (39%). The remaining respondents were surveyed in the United Kingdom (three surveys, 5% of respondents, N =
249) and Australia (two surveys, 4% of respondents, N=171).

Outline of Analyses

We calculated average item performance with respect to samples (unweighted means) and respondents (means weighted
by survey sample size). We also calculated performance across items at the survey level. We report lay performance overall and
as a function of variable type (system, estimator), sample type (community, student), question format (multiple-choice,
agree-disagree), jurisdiction (the United States, Canada, the United Kingdom, and Australia), and year of administration
(collapsed for presentation into the late 1970s/early 1980s, k= 7; late *203 1980s/early 1990s, k= 6; and late 1990s/early 2000s,
k= 10). In addition to these methodological and theoretical variables of interest, we examined publication status (published,
unpublished) and associations between the variables of interest that may confound our comparisons.

Results

We present mean rates of correct responding by item in Table 1. For a summary of item-level responding within surveys,
see Read and Desmarais (2009b, Tables 6.1 and 6.2). As may be scen in Table 1, individual surveys generally included only a
selection of the eyewitness factors. The modal number of surveys assessing any given topic was nine (range = 2-30). Only one
topic was assessed in all 23 surveys: cross-race bias. Three other topics were assessed in greater than two-thirds of the surveys:
mugshot bias (V= 2,267, k= 17), question wording (N = 3,376, k= 19), and accuracy-confidence (N =4,123, k= 21). The vast
majority of participants (>=70%) also responded to items pertaining to unconscious transference (V= 3,386, k= 11) and con-

fidence malleability (N = 3,110 k = 9). The average number of respondents per item was 2,679.69 (SD = 964.04; range =
564-4,669).

Table 1 Mean rates of percent correct agreement with Kassin et al. (2001) experts

Eyewitness Kassin et al. (2001) experts Lay respondents

topics
Research  Reliable k N Unweighted Weighted
evidence is reli- enough for means means™ P
able™ ™ courtroom tes-
‘cimonyFN [FNb]

System 92 93 67 71
variables

Confidence 97 95 9 3,110 73 81
malleability

Lineup in- 90 98 9 2,182 70 75
structions
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Mug-
shot-induced
bias

Presentation
format

Question
wording

Estimator
variables

Accuracy &
confidence

Alcohol
intoxication

Attitudes &
expectation

Child sug-
gestibility

Cross-race
bias

Exposure
time

Forgetting
curve

98

74

100

39

90

83

100

94

95

83

79

95

81

98

88

87

90

92

94

90

81

83

17

19

21

23

10

2,267

564

3,376

4,123

2,300

2,182

2,300

4,669

2,379

2,130

62

46

85

64

43

91

85

76

50

61

58

© 2012 Thomson Reuters. No Claim to Orig. US Gov. Works.

App-64

65

49

87

67

51

92

88

75

57

65

61
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Hypnotic 84 91 8 2,130 51 53
suggestibility

Post event 95 94 10 2,379 72 74
information

Unconscious 92 81 11 3,386 63 69
transference

Weapon 89 87 19 3,398 53 52
focus

Overall 90 90 65 68

FNa. Calculated by summing expert responses of “tends to favor”, “generally reliable”, and “very reliable” regarding how they
would characterize the reliability of the phenomena (see Kassin et al., 2001, Table 3)

FNb. Expert judgments regarding whether the phenomenon was sufficiently reliable to be presented in court (see Kassin et al.,
2001, Table 4)

FNc. Overall means weighted as a function of survey sample size

Review of Table 1 reveals significant variation in lay performance across items. On the one hand, there are some items for
which lay knowledge approximates expert responding, such as alcohol intoxication, attitudes & expectations, and question
wording. On the other hand, lay knowledge is clearly deficient for other topics, such as presentation format, the accu-
racy-confidence relationship, and hypnotic suggestibility. The unweighted mean correct response rate was 65.0% (SD = 14.70),
ranging from 43% for accuracy-confidence to 91% for alcohol intoxication. The weighted mean was slighter higher at 68.4%
(SD = 14.04), ranging from 46% for presentation format to 92% for alcohol intoxication.

We present mean rates of correct responding within surveys in Table 2. There was a wide range of correct agreement rates
across surveys, from a low of 24.0% for Rahaim and Brodsky (1982) to a high of 80.0% for Read and Desmarais (2009a,
Survey 3). The mean within-survey correct response rate was 57.8% (SD = 14.88).

Table 2 Summary of surveys included

Survey Sample type N Question Mean % correct responding
format

Overall System Estimator
variables variables
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Australia

McConkey
and Roche
(1989) Sample 1

McConkey
and Roche
(1989) Sample 2

Canada

Desmarais
and Read (2008)
Sample 1

Desmarais
and Read (2008)
Sample 2

Read and
Desmarais
(2009a) Survey 1

Read and
Desmarais
(2009a) Survey 2

Read and
Desmarais
(2009a) Survey 3

Yarmey and
Jones (1983)

U 124

U 47

U 270

C 449

C 201

C 200

C 598

60
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MC

MC

MC

MC

AG

AG

AG

MC

49.7

73.3

77.2

64.9

73.5

75.8

80.0

52.0

69.0

78.7

87.3

72.5

77.2

82.6

87.0

61.5

353

69.3

73.6

62.2

71.8

72.6

78.1

45.7
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Yarmey and

Jones (1983)

United Kingdom

Hope et al.

(2009)

Noon and
Hollin (1987)
Sample 1

Noon and
Hollin (1987)
Sample 2

United States

Benton et al.

(2006)

Deffen-
bacher and
Loftus (1982)
Sample 1

Deffen-
bacher and
Loftus (1982)
Sample 2

Deffen-
bacher and
Loftus (1982)
Sample 3

60

197

28

24

111

76

100

46
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MC

MC

MC

MC

AG

MC

MC

MC

47.8

62.8

54.0

49.7

52.7

54.3

47.7

37.0

50.0

64.5

73.7

60.0

53.2

73.3

63.0

54.0
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624

393

42.0

52.5

40.0

36.3
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Devenport U 222 MC 74.9 74.3 75.1
and Cutler
(2009)

Kassin and C,;U 79 AG 583 79.0 54.2
Barndollar
(1992)

Lane et al. U 52 MC 51.1 51.2 51.1
(2008)

Loftus U 500 MC 61.3 90.0 47.0
(1979)

Rahaim and C 28 AG;MC 24.0 - 24.0
Brodsky (1982)

Schmechel C 1007 AG 73.0 85.5 64.7

et al. (2006)

Seltzer et al. C 190 MC 34,5 - 34.5
(1990)

C community, U university students. MC multiple-choice, AG agree-disagree (or some similar variation). Means calcu-
lated based on the 16 items included in this meta-analytic review

*204 Interrelation Between Variables of Interest

We conducted a series of analyses to test for associations between the variables of interest, as well as sample size. These
analyses also afforded the opportunity to examine trends in research approaches and methodologies. As may be seen in Table 3,
there are some significant associations that we will need to consider in subsequent analyses. In particular, the number of system
variables included in each survey increased with the number of estimator variables (indicating an overall increase in survey
length) and over time. Sample size also increased significantly over time. The number of estimator variables included was
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higher for agree-disagree (M = 9.50, SD = 3.21) compared to multiple-choice surveys (M = 5.12, SD = 3.44), #(21) = 2.72, p
<.05,d=1.19, 95% CI [1.0, 7.7], as well as for published (M = 5.53, SD = 3.81) compared to unpublished surveys (M =9.75,
SD =1.50), #(21)=2.15, p < .05, d=0.94, 95% CI [0.1, 8.3]. A Mann-Whitney U'test revealed that sample size was significantly
higher for agree-disagree (M Rank = 16.67) than multiple-choice surveys (M rank = 10.35), z = 1.96, p = .05. Researchers used
agree-disagree formats much more frequently for community samples, *(1, N=22) = 5.39, p <.05, = .50. Indeed, all surveys of
university students comprised multiple-choice items compared to only 58.3% of community surveys. There also have been
differing trends in question format over time, with a peak in use of agree-disagree items in the late 1980s/early 1990s: 83.3%
compared to none in the late 1970s/early 1980s and 50.0% in the late 1990s/early 2000s, (2, N=23)=5.71, p = .06, = .50. There
were no systematic associations between jurisdiction and sample size, F(3, 19) = 0.56, p = .65, >>2p =08, number of system or
estimator *205 variables, F's(3, 19) <= 2.26, p's >= 24, Zp’s <= .20, or the other independent variables, *s(3, N's = 22-23) <=
347, p's >= 33, 's <= 40. [FN1]

Table 3 Interrelation between variables of interest

Variables Correlations
1 2 3 4 5 6 7
1. Number -
of system
variables
2. Number ST Tk -
of estimator
variables
3. Sample -.15 12 -
type
4. Ques- -34 -.51% -.50% -

tion format

5. Year of L5FH* go*H* 25 -49% -
administration
6. Publica- -29 -43% 04 -27 - 47* -

tion status
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7. Sample -.04 13 24 -42% AL* -.08

size

Sample type: student = 0; community = 1. Question format: agree-disagree = 0; multiple-choice = 1. Year of administration:

0 = late 1970s/carly 1980s; 1 = late 1980s/early 1990s; 2 = late 1990s/early 2000 s. Publication status: 0 = unpublished; 1 =
published. * p <.05. ** p < 01, *** p < 001

Variable Type

Overall, lay performance was consistently better for system than estimator variables (see Tables 1 and 2). Although highly
correlated (=79, p < .001), a repeated measures ANOVA revealed that mean performance was significantly better for system
(M = 70.8%, SD = 12.59) compared to estimator variables (M = 54.3%, SD = 16.00), F(1, 20) = 31.94, p < .001, 2 p=.62.

Controlling for the number of system and estimator variables included in each survey contributed to a slight increase in effect
: 2
size (%, = .65).

Sample Type

To compare performance between student and community samples, we conducted pairwise comparisons. We excluded the
Kassin and Barndollar (1992) results from these analyses because, as noted carlier, the authors did not differentiate between
student and community responses. Review of Table 4 reveals that student and community responding were highly similar. In
fact, we found no significant differences overall or for system and estimator variables, #'s(18-20) <= 0.61, p's >=.55, ds<=0.27,
95% Cls [-10.6, 17.1], [-8.7, 15.7], and [-17.2, 14.5], in order. Differences remained non-significant after controlling for the
number of system and estimator variables surveyed, F's(1, 17-19) <= 0.95, p' s >= .34, zp’s <=,05.

[Note: The following table/form is too wide to be printed on a single page. For meaningful review of its contents the table must
be assembled with part numbers in ascending order from left to right. Row numbers, which are not part of the original data,
have been added in the margins and can be used to align rows across the parts.]

e s e o e ok e o e s e o o o he o o e o e e e st sfe sk b s e st e e s e o ke stk st st ke skl skt sk stk st skl ek stk sleolok stk dekokok sk ok

skt ol ookl Thig i piCCCZ 1
e s e st e o b s o sfe o s o o o s s s s b s ke s ke s ke s sk s e e s sl sl sl skl skl sk ksl ok e skt ok sksteskstetstiololok ol ok skokeskok ok

1 Table 4 Mean percent correct agreement with survey items by sample type, question format, jurisdiction, and
year of administration

2 Eye- Sample type Question format Jurisdiction Year of
witness administra-
topics tion

3 Stu- Com Agree Multi- Aus- Can- Unite Unite Late

dent munity  -disagee ple-choice tralia ada dKing- d States early
dom
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10

11

12

Sys-
tem vari-
ables

Con-
fidence
malleabil-
ity

Line
up in-
structions

Mug
shot-indu
ced bias

Prese
ntation
format

Ques
tion
wording

Esti-
mator
variables

Ac-
curacy &
confi-
dence

Al-
cohol
intoxica-
tion

64.4

63.3

67.7

62.5

40.0

88.1

58.5

41.2

89.3
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67.9

76.9

71.4

63.0

473

80.6

60.9

44.5

91.2

774

76.9

70.6

793

473

90.4

85.6

57.8

90.5

68.2

66.8

68.8

59.2

40.0

83.1

473

375

90.6

73.8

64.3

93.0

523

41.5

74.0

83.0

82.2

64.7

55.5

85.3

64.3

57.4

91.0

66.1

60.7

355

76.3

47.4

22.3

92.0

69.3

59.1

54.3

614

45.5

86.3

45.4

39.7

89.3

65.3

52.1

79.4

37.0

30.2
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13

14

15

16

17

18

19

20

21

At-
titudes &
expecta-
tion

Child
suggesti-
bility

Cros
s-race
bias

Ex-
posure
time

For-
getting
curve

Hyp
notic

suggesti-
bility

Post
event
informa-
tion

Un-
conscious
transfer-
ence

Wea

84.0 85.2 86.4 83.8 - 88.6 -
73.7 76.8 83.5 69.6 - 78.0 64.0
54.5 50.6 61.0 48.6 63.0 63.3 51.0
583 66.3 60.6 614 - 67.6 68.0
76.5 54.0 49.2 721 - 61.0 -
59.5 48.2 48.4 54.7 - 55.2 -
71.3 723 78.0 66.6 - 79.6 60.0
527 67.7 66.8 59.2 - 67.6 71.0

49.5 56.9 59.6 50.9 50.0 61.3 49.7
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81.0

76.0

42.7

51.0

53.0

43.3

66.3

56.4

474
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pon focus

22 Over 63.5 65.8 68.9 53.9 61.5 67.3 55.5 51.7 46.3
all

23 Mean percent correct agreement overall, and system and estimator variables calculated based on item means.

-, Item not included in surveys

st ok e st sfe e e sfe b fe she ool ot s fe st sheske st she e stesheske s sfeske s sfeste sk sheskoke stk sk ik sk sesksk sk stokosk sk stokok skokok sk selok sekskorsiok kel

dokeokkokokdokokdokk Thig g piCCC' 2
st e st e e e e e s ke 3k o s s o sfe sfe seshe e sk s s sfesfeshesfeshe st e ok o st sfesheste sfesie sfesie el s sl sttt stesteste s s sfesfesfesfesiestesleslololeosiot olekeksioior

1

2

3 1970s Late 1980s/ Late 1990s/

/1980s early 1990s early 2000s

4 721 73.5

5 - 72.4

6 68.0 70.0

7 61.9 69.9

8 - 455

9 87.8 86.7

10 45.7 66.4

11 33.8 55.5
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12 - 90.6
13 89.0 84.8
14 - 75.8
15 48.8 63.3
16 37.0 63.7
17 41.0 60.4
18 46.0 514
19 75.0 72.0
20 65.0 63.2
21 524 553
22 53.3 68.6
23

Patterns of responding to individual items were mixed, but the differences, again, were non-significant, #'s(18-20) <=0.61,
p's>=.12, d s <= 0.30 (see Table 4). University students outperformed community samples on four items: question wording,
cross-race bias, forgetting curve, and hypnotic suggestibility. Community samples outperformed university students on 10
items: confidence malleability, lineup instructions, presentation format, accuracy-confidence, alcohol intoxication, attitudes &
expectations, child suggestibility, exposure time, unconscious transference, and weapon focus. Student and community mean
agreement rates were nearly identical for mugshot bias and post event information.
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Question Format

Few surveys have examined the impact of question format on measurement of lay knowledge (for exceptions see Hope et
al., 2009, and Read & Desmarais, 2009a). However, the question format literature provides good evidence that we should
anticipate differential accuracy associated with the various response formats because of differences in chance performance
rates; for example, better performance on agree-disagree compared to multiple-choice items. Overall, our results support this
hypothesis (see Table 4). Pairwise comparisons demonstrated significantly better performance on agree-disagree surveys
overall, #(21) =2.32, p<.05,d=1.01, 95% CI[1.6, 28.4], and on estimator variables in particular, #21) = 2.55,p <.05,d=1.11,
95% CI [3.4, 33.3]. We found the same pattern for system variables; however, the difference did not reach statistical signifi-
cance, #(19) = 1.57, p= .13, d= 0.75, 95% CI [-3.1, 21.5]. Controlling for the number of estimator variables surveyed and year
of administration, the differences between question formats for overall survey and estimator means were no longer significant,
Fs(l, 20) <= 0.80, p's >= .38, * ,'s <= .04. The difference between *206 multiple-choice and agree-disagree formats surveys
remained non-significant for system variables after controlling for year of administration, F(1, 18)=1.17,p=.29, 2 =.06.

As may be seen in Table 4, item-level comparisons were significant for three of the 16 factors. Respondents performed
better on the agree-disagree compared to multiple-choice format for mugshot bias, accuracy-confidence, and child suggesti-
bility, #s(7-19) >= 2.20, p's <.05, d's >= 1.46, 95% ClIs [5.0, 35.3], [1.0, 39.7], and [5.7, 22.1}, in order. In contrast, meanrates
of correct responding to forgetting curve items were lower for the agree-disagree format, #(6) = 2.39, p = .05, d=1.95,95% CI
[-47.5, 0.5]. Hypnotic suggestibility was the only other item for which we saw this reverse pattern, but the difference was not
significant, #(6) = 0.67, p = .53, d = 0.53, 95% CI [-29.2, 16.7].

Jurisdiction

To examine responding as a function of jurisdiction, we conducted one-way ANOVAs with jurisdiction as the grouping
variable. There were very few significant differences overall (see Table 4). [EN2] Specifically, the overall study means, system
variable means, and estimator variable means did not differ significantly, F's(3, 17-19) <= 2.14, p's >= 13,2 's <= .25, Per-
formance of Canadian compared to American respondents was significantly better for four items: confidence malleability,
lineup instructions, presentation format, and cross-race bias, £'s(2-16) >=2.65, p's < .05, d's >= 1.45, 95% Cls [4.6, 43.2], [3.0,
52.9], [0.5, 39.5], and [5.5, 35.6], in order. One other significant difference emerged: for accuracy-confidence, Canadian re-
spondents outperformed British respondents on average, #(8) = 2.79, p < .05, d =197, 95% CI [6.0, 64.1].

Year of Administration

To examine whether lay knowledge of eyewitness issues has changed over time, we conducted one-way ANOVAs with
year of admlmstration as the grouping variable. Results revealed significant increases in lay performance over time, F(2, 20) =
8.33, p <.01,%, = .45. As may be seen in Table 4, overall survey means increased significantly between the late 197OS/ear1y
1980s and late 1990s/early 2000s, and between the late 1980s/early 1990s and late 1990s/early 2000s, #'s(14-5) >= 2.66, p's
< .05, d's >= 133, 95% ClIs [-34.0, -10.6] and [-27.2, -3.0], respectively. Controlling for the number of system and estimator
variables, the main effect of time on overall *207 survey means was no longer significant, F(4, 18) =097, p = 40,%,=.10.In
conirast, effects remained significant after controlling for presentation format and publication status, with only small changes in
effect size (to * »=.34 and 2,, = 46, respectively). There were no significant improvements in performance between the late
1970s/early 1980s and late 1980s/early 1990s, 1(11) = 1.00, p = .34, d = 0.55, 95% CI [-22.2, 8.3].

A repeated measures ANOVA w1th system and estimator means as the within-survey variables revealed a significant effect

of time, F(2, 18) = 5.40, p < .05, >> =38, that was qualified by a time x variable type interaction, F(2, 18) = 8.16, p < 01,2
A48 (see Table 4). Like the ove1a11 survey means, estimator variable means increased significantly between the late
19705/ea1 ly 1980s and late 1990s/early 2000s, and between the late 1980s/early 1990s and late 1990s/early 2000s, #'s(14-15) >=
3.62, p's < .01, d's >= 1.42, 95% ClIs [-40.0, -18.8] and [-32. 9 -8.4], respectlvely Controlling for presentation format and
publication status resulted in slight decreases in effect size (to * p = .46 and 2, = .39, respectively). There were no significant
improvements in mean performance on estimator variables between the ]ate 1970s/early 1980s and late 1980s/early 1990s,
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(11)=1.28,p=.23,d =0.70,95% CI [-23.7, 6.3]. Although there was a trend for average performance on system variables to
increase over time, the main effect was not significant, F(2, 18) = 0.81, p = .46, 21, =08, and remained so after controlling for
presentation format and publication status, F's(3, 17) <= 1.20, p's >= .33, 21,'5 <=.12.

At the item level, lay performance improved significantly over time for three eyewitness phenomena: mugshot bias, the
accuracy-confidence relationship, and cross-race bias, F's(2, 14-20) >=3.61, p <= .05, 2p‘s >= 33 (see Table 4). Although there
was a trend for lay performance to improve between the late 1970s/early 1980s and late 1980s/early 1990s, the differences were
not significant, £'s(7-11) <=1.81, p's >= .11, d's <= 1.23, 95% ClIs [-22.6, 3.0], [-26.1, 18.9], and [-28.2, 6.5], in order. We found
the same pattern of results between surveys conducted in the late 1980s/early 1990s and late 1990s/early 2000s, with the dif-
ference approaching significance for accuracy-confidence and cross-race bias, #(14)'s >= 2.07, p's = .06, d's >= 1.11, 95% ClIs
[-44.1, 0.7] and [-29.3, 0.4]. For all three items, improvements in performance from the late 1970s/early 1980s to the late

1990s/early 2000s were significant, #s(11-15) >=2.47, p's < .05, d's >= 1.49, 95% Cls [-33.6, - 1.9], [-44.9, -5.7], and [-38.0,
-12.6].

Publication Status

Our final set of analyses examined whether there were any systematic differences as a function of publication status. We
found only one difference between published and unpublished surveys: Mean rates of correct agreement were significantly
higher on the child suggestibility item for published compared to unpublished surveys (80.8% vs. 69.5%), #(7) = 2.45, p < .05,
d=1.85,95% CI[-22.2,-0.4].

Discussion

The goal of this research was to make sense of the findings from 30 years of surveys examining lay knowledge of eye-
witness issues. To do so, we conducted a meta-analytic review of 23 surveys assessing lay beliefs of eyewitness issues with
regard to a number of methodologically and theoretically relevant variables. We focused our analyses on the 16 eyewitness
topics for which the Kassin et al. (2001) experts achieved 80% consensus regarding whether the phenomena are sufficiently
reliable for psychologists to present in courtroom testimony. Overall, respondents correctly agreed with survey items ap-
proximately two-thirds of the time. Results demonstrated significant differences in performance as a function of variable type
and question format, and identified significant changes over time. There were few differences as a function of sample type,
publication status, or jurisdiction. We discuss these findings in more detail below.

Across surveys, respondents demonstrated lesser knowledge regarding factors that are not under the control of the criminal
justice system and for which their impact on witness testimony can only be estimated (i.e., estimator variables) compared to
factors that are under the control of the criminal justice system (i.e., system variables) (¢f. Wells, 1978). As recently noted by
Benton et al. (2006), this finding is inconsistent with research demonstrating a bias for lay explanations of eyewitness phe-
nomena to focus on estimator issues (Boyce, Beaudry, & Lindsay, 2007). This pattern of results is consistent, however, with
Benton et al.'s results across a larger number of variables (eight system and 22 estimator variables) and with the focus on system
variables in eyewitness identification research (¢f, Wells & Olson, 2003). System variables may be easier to understand because
the means through which their influence can be managed are tangible and concrete, such as altering lineup procedures. Un-
derstanding the processes through which estimator variables influence eyewitness accuracy is undoubtedly a more difficult task
given the abstract nature of many of these factors as well as the variability of their impact in specific cases (Wells & Olson,
2003). Regardless the reason for the poor performance, estimator variables more frequently appear to be “beyond the ken” of a
jury.

3

*208 The differential responding across question format emphasizes the importance of using multi-method approaches to
examining lay knowledge. This finding also raises interesting questions about some of the fundamental assumptions in this area
of work. Do these surveys accurately reflect what lay respondents believe or know about eyewitness phenomena? The im-
proved performance on agree-disagree compared to multiple-choice items may be attributable to the increased likelihood of
guessing the correct response (e.g., chance correct response rates of 50% vs. 25% or 20%). This finding suggests a limited
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depth of understanding for many of the issues and that agree-disagree items may overestimate lay knowledge. Further, many
researchers relied on items drafted for expert, not lay, respondents. Do lay respondents comprehend the items? As Read and
Desmarais (2009a) demonstrated, alterations to the wording of items intended to improve comprehensi-bility can improve lay
performance. As Hope et al. (2009) suggest, provision of a limited set of response options contribute to an overestimation of
knowledge. Finally, we compared lay responses to both question formats with expert responses to agree-disagree items. How
would the experts respond to multiple-choice items? How would this change our understanding of expert and lay beliefs re-
garding eyewitness phenomena? These are empirical questions that remain to be answered.

In contrast with Benton et al.'s (2006) recent assertion regarding the stability of lay knowledge of eyewitness factors, the
present data clearly demonstrate improvements in performance over time. This finding has several important implications. First,
any evaluation of lay knowledge has a limited shelf life. Citation of research studies from 10, 20, or 30 years ago can provide
background to current investigations and their results, but that is all. Introducing the results of older surveys in court as evidence
in support of expert eyewitness testimony would provide an inaccurate picture of public beliefs and likely underestimate juror
knowledge. Psychological research and our understanding of eyewitness issues have changed dramatically in the last 30 years.
As a result, changes in lay knowledge over time should not be unexpected and may reflect successful dissemination of our
improved scientific understanding of these phenomena. Changes in the accuracy of lay opinion also correspond with media's
increased fascination with criminal investigation procedures and other eyewitness issues over the last 30 years ( Desmarais,
Price, & Read, 2008). Overall, the improvements seen on the eyewitness variables included in this research should provide

hope for the future: Our combined efforts in educating the public regarding the pitfalls of eyewitness testimony may finally be
having an effect.

There has been considerable discussion in the field around the validity of conducting jury research using undergraduate
samples. Bornstein's (1999) informal review of jury decision-making studies revealed few differences between samples of
students, community respondents, and actual jurors. Our data, like those of Kassin and Bamdollar (1992), suggest that fears
regarding comparability of student and community data may be unwarranted. Specifically, we failed to identify any significant
effects of sample type on performance for the 16 items included in this review. In contrast with concerns that student data
overestimates lay knowledge of eyewitness issues, when we did see (non-significant) differences between sample types, they
often were in the direction of community respondents outperforming students. In other words, our community respondents,
who are arguably more likely to serve on actual juries, appear to know more about eyewitness issues than do university students.
Those studies that sampled community respondents may still suffer from concerns regarding ecological validity because there
may be important demographic and attitudinal differences between community members who do or do not participate in re-
search. Seltzer, Lopes, and Venuti's (1990) method of surveying community members who have participated in trials or Benton
et al.'s (2006) sampling of community members who appear for jury duty but are not yet assigned to a case may provide more
ecologically valid data. However, legislation in some jurisdictions, including Canada, prohibits jurors from participating in
such research. This raises further considerations regarding gen-eralizability because our analyses, although limited in power,
identified some significant differences in lay knowledge between jurisdictions.

The ultimate reason for assessing lay knowledge of eyewitness factors is to speak to the common sense criterion of ad-
missibility. Based on this review, what topics are “beyond the ken” of (potential) jurors? The answer depends on our inter-
pretation of the term “common sense.” If we define a common sense understanding to require agreement at rates of 80% or
greater--the same rate used to establish general agreement amongst experts by Kassin et al. in their 2001 survey--then expert
testimony on 12 of the 16 eyewitness factors should not be ruled inadmissible as a matter of course: lineup instructions,
mugshot bias, presentation format, accuracy-confidence, child suggestibility, cross-race bias, exposure time, forgetting curve,
hypnotic suggestibility, postevent information, unconscious transference, and weapon focus (see weighted means in Table 1).
In other words, lay respondents reached consensus only for alcohol intoxication, attitudes & expectations, confidence malle-
ability, and question wording. However, if we define common sense to require agreement at rates of 70% or greater--the same
rate used to establish general agreement by Kassin et al. in their 1989 survey--a different picture emerges. Mean correct *209
responding rates exceeded 70% for more than half of the items: alcohol intoxication, attitudes & expectations, child suggesti-
bility, confidence malleability, lineup instructions, postevent information, and question wording. Finally, if we consider
common sense to reflect majority agreement and examine correct responding at rates of 60% or greater, there are only five
topics that do not meet this criterion: accuracy-confidence, cross-race bias, hypnotic suggestibility, presentation format, and
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weapon focus.

Our attempt to answer this key question regarding lay knowledge leads us to another important one: What is the appropriate
standard for determining whether an eyewitness issue is within jurors' common sense understanding? As discussed elsewhere,
an empirical examination of judicial beliefs regarding the level of lay knowledge that should be deemed insufficient is likely the
only way we will arrive at a resolution regarding the common sense criterion (¢f. Lane, Groft, & Alonzo, 2008). In cases where
jurors must decide certainty of guilt based largely or entirely on eyewitness testimony, it is nonetheless reasonable to suggest
that a court be at least 80% certain that jurors accurately comprehend the operation of variables that could affect eyewitness
memory accuracy in the case at hand. As reviewed above, use of the 80% criterion would imply that 75% of the eyewitness
factors reviewed herein are “beyond the ken” of potential jurors and that, as a result, their decision making may benefit from

expert testimony. Ultimately, however, the final decision regarding admissibility will depend on the individual court's inter-
pretation of necessity.

Limitations of the Present Research

A meta-analytic review has inherent limitations. The results are only as good as the data upon which the review is based.
Although we used a comprehensive approach to identify both published and unpublished surveys of lay knowledge, it is pos-
sible that not all relevant studies were included in the present analyses. By pooling data from different sources, we also un-
avoidably introduce biases which may limit interpretation of the present findings, such as differences in chance performance
rates associated with the various response formats. Further, the data collected and information presented in the primary sources
limit our analyses. For instance, researchers differed in the number of items surveyed and the level of detail provided regarding
their respondents and results. Further information regarding respondent age, gender, education, and employment, for example,
could elucidate inconsistencies across surveys. Finally, we based our analyses on the responses deemed “correct” by the authors
of the primary source, but the means through which researchers identified “correct” varied somewhat: some reviewed the
empirical literature whereas others relied on expert responding. Although we are confident of significant consistency with

regard to the correct response, some differences probably exist across surveys as research findings and expert opinion changed
over time.

Conclusions and Future Research

In summary, considering those factors upon which experts themselves have reached consensus, results of this
meta-analytic review reveal that there are several factors for which lay knowledge is inadequate. However, there also are many
factors upon which lay respondents demonstrate reasonable agreement, across samples, formats, and jurisdictions. Importantly,
even if the majority of jurors hold the deemed correct opinion, such opinion may or may not be an adequate safeguard against
overbelief of eyewitness evidence. When public beliefs approximate experts' beliefs, lay persons still may not demonstrate the
requisite depth of knowledge or sensitivity to the issues in real court cases; that is, whether knowledge regarding eyewitness
issues would be applied to the case at hand. In fact, the few studies examining jurors' use of knowledge suggests the answer is
“no.” For example, Cutler et al. (1989) found that even where jurors had knowledge of the limitations of eyewitness identifi-
cation, the information was not well-integrated into their decision making. More recently, Martire and Kemp (2009) found

similar results. Their research additionally showed that expert eyewitness testimony may not improve juror sensitivity to
eyewitness issues.

Our review focused on those eyewitness topics for which the vast majority of researchers believe they know the correct
answer. There are many other factors that have been surveyed but were not included in the present review, as well as others to
be examined in the future. As a result, we recommend regular re-analysis of the body of work describing lay knowledge of
eyewitness issues, as public beliefs, scientific understanding, and expert opinion will change.
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SUMMARY

Feedback administered to eyewitnesses after they make a line-up identification dramatically
distorts a wide range of retrospective judgements (e.g. G. L. Wells & A. L. Bradfield, 1998
Journal of Applied Psychology, 83(3), 360-376.). This paper presents a meta-analysis of
extant research on post-identification feedback, including 20 experimental tests with over 2400
participant-witnesses. The effect of confirming feedback (i.e. ‘Good, you identified the suspect’)
was robust. Large effect sizes were obtained for most dependent measures, including the key
measures of retrospective certainty, view and attention. Smaller effect sizes were obtained for
so-called objective measures (e.g. length of time the culprit was in view) and comparisons between
disconfirming feedback and control conditions. This meta-analysis demonstrates the reliability
and robustness of the post-identification feedback effect. It reinforces recommendations for
double-blind testing, recording of eyewitness reports immediately after an identification is made,
and reconsideration by court systems of variables currently recommended for consideration in
eyewitness evaluations. Copyright © 2006 John Wiley & Sons, Ltd.

Media coverage of DNA exonerations has highlighted the fact that mistaken eyewitness
identifications can result in wrongful convictions of innocent suspects (e.g. Doyle, 20035,
www.innocenceproject.org). Long before the problem of eyewitness misidentification
reached public consciousness, however, psychological researchers explored the memory
and social influence processes underlying identification errors, Recently, this research has
generated procedures designed to minimize the likelihood of a false identification (Davies
& Valentine, 1999; Technical Working Group for Eyewitness Evidence, 1999; Wells,
Small, Penrod, Malpass, Fulero, & Brimacombe, 1998). Current recommendations for
police lineups include five core components: effective use of fillers (e.g. Wells, Rydell, &
Seelau, 1993); blind administration of the line-up (e.g. Douglass, Smith, & Fraser-Thill,
2005; Phillips, McAuliff, Cutler, & Kovera, 1999); a cautionary instruction to the witness
that the culprit may or may not be present in the set of photos (Malpass & Devine, 1981;
Steblay, 1997), sequential rather than simultaneous presentation of photos (e.g. Lindsay &
Wells, 1985; Steblay, Dysart, Fulero, & Lindsay, 2001), and obtaining a statement of
certainty from the witness at the time of the identification decision (e.g. L.uus & Wells,
1994). As researchers continue to advance knowledge of best line-up practices, a number of
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jurisdictions in the United States are bringing these science-based recommendations to
effective field practice (see Klobuchar, 2005).

Line-up research recently has produced an ancillary line of investigation focusing on the
integrity of an eyewitness’s recollections after the line-up decision is made. This growing
body of literature has revealed the astonishing power of a casual comment from a line-up
administrator to affect eyewitness memory. The first study to examine this effect (Wells &
Bradficld, 1998) demonstrated that confirming post-identification feedback received by the
witness immediately after the identification (i.e. ‘Good. You identified the actual suspect’.)
significantly inflated retrospective confidence reports when compared with a control group
told nothing about the accuracy of the identification (participants indicated how certain
they were at the time of their identification). Perhaps more alarming is that an extensive
range of variables was inflated in conjunction with retrospective certainty, including
witness reports of the quality of their view of the perpetrator, how much attention was paid,
ease of the identification, and basis for the identification. Participants who received
confirming feedback were also more willing to testify about their identification and
reported a greater ability to remember strangers.

The post-identification feedback effect bears a resemblance to Fischhoff’s hindsight bias
(1977) in which participants given the correct answer to a decision indicated how they
would have responded, had they not known the correct answer. Participants’ estimates of
their own accuracy were routinely higher than the actual accuracy of participants who
made the same decision without knowing the correct choice. There are two important
differences between Fischhoff’s paradigm and the post-identification feedback paradigm.
First, in the feedback paradigm participants cannot misremember their prior decision
because feedback is administered immediately after the identification is made. Second,
participants are asked to recall judgements surrounding a decision, rather than a decision
itself (see Bradfield & Wells, 2005, for a fuller discussion of these issues). Therefore, the
post-identification feedback effect demonstrates that outcome information can distort
memories beyond the boundaries first outlined by Fischhoff.

Subsequent research has replicated the post-identification feedback findings with
variations in experimental design designed to explore their theoretical underpinnings.
One explanation for the effect hypothesized that participants do not consider their
judgements before being queried in the dependent measures questionnaire. At that time,
the only way to consider judgements about the witnessed event and the identification
procedure is through the lens of the feedback received. One set of experiments explicitly
tested this possibility. Wells and Bradfield (1999) manipulated whether participants were
instructed to think about testimony-relevant judgements before receiving feedback.
Participants who answered questions about their certainty before hearing feedback were
inoculated against the effect of feedback on the certainty dependent measure—their
judgements did not show the typical post-identification feedback inflation on
retrospective certainty. Research in a related paradigm demonstrated a similar ability
of prior thought to protect participants against the memory distorting effects of feedback
(Bradfield & Wells, 2005).

The post-identification feedback effect is noteworthy for multiple reasons. First,
eyewitnesses in the feedback paradigm typically have made identifications from target-
absent photospreads—all of their identifications are inaccurate. Consequently, their
distorted reports correspond to mistaken identifications of innocent suspects, a forensically
relevant scenario of critical importance given the eyewitness errors exposed by DNA
exoneration cases (e.g. Davies, 1996; Rattner, 1988). Second, this powerful effect is

Copyright © 2006 John Wiley & Sons, Ltd. Appl. Cognit. Psychol. 20: 859-869 (2006)
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produced by a simple and seemingly casual comment from the line-up administrator-—a
‘system’ variable (Wells, 1978) that potentially could be controlled in police practice.
Third, the aspects of eyewitness experience distorted by post-identification feedback (e.g.
certainty, witness perception of his/her view of the perpetrator, attention given to the
witnessed event, ease of identification) are the very attributes that are likely to bolster
eyewitness credibility in the eyes of investigators, prosecutors, and juries. Research has
established that people who evaluate eyewitness identifications routinely and naturally
assume that confidence (certainty) is correlated with accuracy (e.g. Leippe, 1994) and
continue to use confidence to assess accuracy even after being told that the two are not
reliably linked (Fox & Walters, 1986). Finally, court systems have explicitly recommended
using some of the very criteria distorted by post-identification feedback in evaluations of
eyewitnesses. The US Supreme Court recommends using certainty, view, and attention
reports (e.g. Neil v. Biggers, 1972); courts in England and Wales recommend using view
and attention (R v Turnbull, 1977); the Australian Law Reform Commission (2005) is
currently reviewing jury instructions regarding eyewitness identification evidence.
Considering the research findings reported above, these recommendations demand
scrutiny.

Since the post-identification feedback effect entered the published eyewitness literature
in 1998, many researchers have explored this phenomenon. However, in spite of strong
academic interest in the topic, there has not been a systematic organization and evaluation
of the research. The current research aims to provide such structure using the tool of meta-
analysis. Meta-analysis already has been useful in the psycho-legal realm, as it provides
objective quantitative indicators of the status of a hypothesized effect, detailed analysis of
effect moderators and direction for advances in research design, theory and practice (see
recent meta-analyses on topics of line-up instruction, Steblay, 1997, sequential
presentation, Steblay, et al.,, 2001; and showups, Steblay, Dysart, Fulero, & Lindsay,
2003.).

Systematic evaluation of extant research on the post-identification feedback effect will
assist future researchers by guiding the selection of variables and experimental paradigms
that can target the causes and parameters of the effect. Equally important, this meta-
analysis will provide a summary of knowledge for a broader audience that includes line-up
administrators and court personnel. Line-up administrators are often interested in learning
about strategies for obtaining eyewitness evidence that are immune to challenges from the
defence. Similarly, court personnel (including defence attorneys) are interested in hearing
from experts about procedures that might have compromised the integrity of the
eyewitness’s memory. With a meta-analysis as a foundation for their recommendations,
experts involved in conversations with these constituencies will be able to inform both
more comprehensively.

METHOD

Sample

The sample included 20 experimental tests from 14 studies. Studies were obtained from a
search of Psyclnfo and additional conversation with researchers within this area of
expertise. The final sample included 10 published and 4 unpublished studies, representing
2477 participant-witnesses. The majority of the studies were conducted in the United
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States (n = 11) with others conducted in the United Kingdom (n = 1), and Australia (n =2).
In order to be included in the meta-analysis, the study must have included a laboratory test
of the confirming feedback effect, retrospective certainty as a dependent variable, and data
that could provide calculation of an effect size for the comparison of a group that received
confirming feedback to a control group.

The studies included in this analysis were conducted between 1998 and 2005 using
participants who ranged in age from 11 to 97; most were college students. Participants of
both genders were included in 100% of the studies. All studies used videotaped stimuli as
the witnessed event with a range of length from 60 seconds to 180 seconds and required
participants to make an identification from a photospread containing colour photographs.
One exception was Bradfield, Wells, & Olson, 2002 in which participants made an
identification from a videotaped lineup. Sample sizes ranged from 62 to 320
(M =176.93).

Dependent measures

A total of 13 dependent measures were recorded from the 14 studies analysed, not all of
which were included in each study analysed. The measures fell into three broad
categories. First were retrospective judgements regarding the witnessed event. Measures
in this category include: view, attention paid, ability to make outfacial features, basisfor
an identification, quality of the culprit’s image in memory, distance of the camera from
the perpetrator, and length of time the perpetrator wasin view. A second set of measures
concerned aspects of participants’ identification experience: refrospective certainty,
easeof identification and timeneeded 1o make the identification. Finally, measures
concerning summative judgements were analysed: general ability to remember
strangers, reports of trust in an eyewitness who had similar viewing conditions, and
willingness to testify.

Statistics

Cohen’s d, the standardized mean difference between two groups, was calculated as the
effect size indicator for each comparison (Cohen, 1988). In the following results, d is used
to indicate a mean effect size across tests. A meta-analytic Z (Z,,,) was calculated using
Rosenthal’s (1991) method of combining t-values. This Z,,, provides an overall probability
level associated with the observed pattern of results. A fail-safe N (Ng) was calculated as a
means to determine the number of unretrieved studies averaging null results necessary to
bring the overall p-value to a specific level of significance (in this case, p=0.05). This
number of studies, or tolerance for future null results, allows us to evaluate the resistance of
the review conclusion to a ‘file drawer threat’ (Rosenthal, 1991).

Comparisons

Eleven of the tests compared a confirming feedback (CF) condition to a no feedback (NF)
control group. Six compared CF to disconfirming feedback (DF) condition. Three
compared DF and NF groups. The focus of our study is the first comparison (CF vs. NF) as
that is the forensically relevant contrast because of the inflationary power of confirming
feedback for a witness who has identified a suspect.

Copyright © 2006 John Wiley & Sons, Ltd. Appl. Cognit. Psychol. 20: 859869 (2006)
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RESULTS

Primary analysis: Comparison between confirming feedback (CF) and no
feedback (control) groups, on each dependent measure

Certainty

Certainty is arguably the most important dependent measure in the post-identification
feedback paradigm. Participants receiving confirming feedback expressed significantly
more retrospective confidence in their decision compared with participants who received
no feedback (d=0.79, Z . = 13.42, p < 0.0001). An effect size of 0.79 is considered large,
based on Cohen’s rule of thunb (Cohen, 1988) (see Table 1).

Biggers criteria

Eyewitness certainty (noted above), opportunity to view the perpetrator, and attention paid
to the event are qualities of the eyewitness viewing experience that, according to the US
Supreme Court (Neil v. Biggers, 1972), are criteria relevant to juror decision-making
(recommendations in England and Wales focus on view and attention). Participants’
retrospective reports of view and attention (ds=0.50 and 0.46, respectively) were
significantly affected by confirming feedback, producing medium effect sizes.

Related subjective measures

CF participants demonstrated consistently inflated perceptions on subjective measures
related to their line-up performance compared to the control group. Participants who
received confirming feedback reported that they possessed a significantly better basis for
making the identification (d=0.77), greater clarity of the perpetrator’s image in mind
(d=10.68), greater ease of identification (d = 0.80), and needing less time to make their
ID (d==0.45). They also reported a better memory for strangers’ faces (d =0.45) and
greater trust in the memory of another witness with a similar experience (d =0.52). Not

surprisingly, then, they are also more willing to testify about their identification decision
(d==0.82).

Table 1. Confirming feedback vs. No feedback comparison: Retrospective reports

Dependent measure Tests d Range (min, max) Nfs
Certainty at time of ID 11 0.79 0.20 1.27 590
How good a view? 9 0.50 -0.02 0.90 132
Opportunity to view face 9 0.55 ~(.04 1.04 165
Attention paid 9 0.46 0.27 0.67 145
Good basis to make an ID 9 0.77 0.56 1.10 386
Ease of making an ID 9 0.80 0.35 1.02 587
Speed of 1D 9 0.45 0.12 0.67 104
Willing to testify 9 0.82 0.43 1.13 437
My memory for strangers 8 0.45 0.19 0.84 75
Clarity of image in my mind 7 0.68 0.30 1.17 150
Trust in eyewitness with similar experience 3 0.52 0.41 0.71 <1
How far away? 2 0.12 0.10 0.13 <1
How long in view? 4 0.29 0.09 0.69 <1
Confidence ‘right now’ 2 0.53 0.31 0.75 19

Comparisons for all measures produced statistically significant Z,,, values (p < 0.05), except for ‘how far away’
and ‘how long in view’.

Copyright © 2006 John Wiley & Sons, 1.td. Appl. Cognit. Psychol. 20: 859869 (2006)
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‘Objective’ measures

Smaller effect sizes and no statistically significant differences were found for attributes of
the participants’ experience that are ostensibly objective: time that the perpetrator was in
view and distance from the camera to the perpetrator (ds = 0.29, and 0.12, respectively).
These smaller effect sizes are noteworthy for at least two reasons: They suggest some
limits to the influences of confirming feedback; they also indicate discernment and
seriousness on the part of the research participants (i.e., participants were not simply
employing a thoughtless response set across measures). However, they also tap information
to which a subject could surmise the experimenter has access—knowable facts—unlike an
investigator in a real crime situation.

Moderators

The small number of studies available did not allow for extensive moderator analysis.
However, it may be noted that post-identification feedback effects are quite robust. Overall,
the studies involved a reasonably diverse sample of participants (undergraduates, children,
adults) and stimulus materials. The effects were achieved for witnesses who made accurate
identifications in target-present lineups as well as false IDs in target absent arrays, although
the effect is stronger for inaccurate witnesses (Bradfield et al., 2002). Semmler, Brewer, &
Wells (2004) found post-identification effects for witnesses who rejected the lineup also
(*He’s not there”). Semmler et al., also found the effects when a cautionary instruction
(‘may or may not be in the lineup’) was provided; Douglass and McQuiston-Surrett
(in press) found the effects with both sequential and simultaneous lineups.

Secondary analysis: Comparison between disconfirming feedback (DF)
and no feedback (Control) groups, on each dependent measure.

Only three tests (in three separate studies) explored the impact of disconfirming feedback
on participants’ retrospective reports. These reports produce small average effect sizes and
some inconsistencies. For dependent measures of view and ease of ID, participants
receiving disconfirming feedback indicate less positive retrospective reports in all three
studies, (d=—-0.14 and —0.31, respectively). On measures of retrospective confidence
(d=-0.21), ability to make out details of the face (d=—0.04), attention (d = —0.08),
basis for ID (d=-0.10), time to make an ID (d=0.01), and willingness to testify
(d == —0.10), the three tests show mixed results—two tests with less positive reports from
the DF condition, one test with more positive reports (negative effect sizes indicate higher
scores from the NF control conditiom).1

DISCUSSION

Through this review, the reliability and robustness of the post-identification feedback effect
are well documented. Over 2400 participant-witnesses have been tested, with remarkably
consistent outcomes. Compared to control participants, those who receive a simple post-
identification confirmation regarding the accuracy of their identification significantly

!Not surprisingly, a comparison of CF and DF conditions indicates substantial differences between the groups in
retrospective certainty (d = 1.07), view (0.69), memory for the face (0.77), attention (0.67), basis for judgment
(0.79), ease of ID (1.01), time to make an ID (0.60), willingness to testify (1.01), memory for strangers (0.58),
clarity of image in memory (0.99), and trust in an eyewitness with similar experience (0.56).
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inflate their reports to suggest better witnessing conditions at the time of the crime, stronger
memory at the time of the lineup, and sharper memory abilities in general. Participants
apparently make what would otherwise seem to be reasonable post hoc inferences about
their witnessing experience and behaviour during the identification. However, these
inferences are based on erroneous information external to their actual memory of these
events. This ‘creeping determinism’ (Fischhoff, 1975) produces a memory distortion that is
by no means benign.

The implications of these results are quite profound. Both memory for a crime and
confidence in one’s memory are fragile and potentially slippery evidentiary elements.
Indeed, one of the startling lessons of line-up research is just how powerful seemingly
subtle aspects of line-up construction and investigator behaviour can be. The simple
addition of a cautionary instruction (the perpetrator ‘may or may not be in the lineup’)
produces a significant (25%) drop in false identifications (Steblay, 1997); and use of a
sequential lineup cuts the false identification rate almost in half (by 23%) in target absent
lineups (Steblay et al., 2001). Similarly, subtle changes in investigator behaviour derived
from the knowledge an investigator has about the identity of the suspect can influence
witnesses’ identification decisions (e.g. Douglass et al., 2005; Phillips et al., 1999) and
confidence (Garrioch & Brimacombe, 2001).

Although the present data do not allow for a precise calculation of the number of errors
that could be avoided with a change in practice, they do provide dramatic evidence that
post-identification feedback can compromise the integrity of a witness’s memory. Wells
and Bradfield (1998) made this point clearly when reporting participant-witnesses’
disproportionate use of the extreme end of the ‘certainty’ scale: 50% of CF participants in
that study indicated certainty of six or seven on a 7-point scale (compared with 15% using
the extreme end of the scale in the DF condition). The relevance for real cases is clear, First,
as noted by Wells and Bradfield (1998), it is reasonable to assume that an eyewitness must
exceed some threshold of credibility in order for investigators and prosecutors to move
ahead in their case against a suspect. Witnesses who reconstruct and enhance their report of
both witnessing and identification procedures may well increase the likelihood that a case
against that suspect will be pursued. Frighteningly, this enhancement is not due to
increased accuracy, but to extra-memory factors. Second, witnesses with feedback-
enhanced memories will likely be more compelling witnesses at trial, increasing the
chances of a conviction—an unwelcome outcome if an innocent suspect was identified.

Clear understanding of the impact of post-identification confirmation can facilitate the
goal of many eyewitness researchers—prevent mistaken identifications from resulting in
wrongful convictions. This meta-analysis can help accomplish this goal in several ways.
First, this research should provide police with a strong rationale as to why it is critically
important to administer double-blind photospreads and to immediately record eyewitness
confidence. These procedures could decrease the likelihood that juries will be erroneously
impressed by a falsely confident eyewitness. This is especially critical because at least one
study demonstrates that participant-jurors are not sensitive to eyewitnesses who display
confidence that has inflated over time (Bradfield & McQuiston, 2004). Additionally, this
meta-analysis should influence the treatment of information regarding post-identification
feedback effects in court by providing attorneys and experts with a stronger foundation
from which to argue that a witness’s memory could be distorted if double-blind procedures
were not followed and immediate confidence reports not recorded. For experts who testify
in court, this meta-analysis will facilitate admittance of testimony on this topic. Most
American courts now use the Daubert standard for admitting expert testimony, one element
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of which is that the information presented by an expert must have achieved ‘general
acceptance in the relevant scientific community’ (Daubert v. Merrell Dow Pharmaceu-
ticals, 1993). The consistency in outcomes demonstrated in this review lends credence to
the argument that post-identification feedback effects should be ‘generally accepted”.

Directions for future research

The effects reported here are remarkably consistent, suggesting that future research will
target explanations for the post-identification feedback effect rather than resolution of
inconsistencies. One direction for future research is to identify ways in which to anchor the
witness’s memory in the witnessing experience itself rather than in post-event information.
Wells and Bradfield (1999) have found some success in moderating the post-identification
effect with instructions to the witness to privately think about his or her confidence and
attributes of the witnessing experience prior to receiving feedback. The videotaping of line-
up procedures may also provide the means to later remind a witness (as well as a jury) of his
or her confidence and perceptions at the time of the lineup (e.g. Kassin, 1998; Sporer,
1993). However, because even a 48-hour delay did not diminish distorted retrospective
reports (Wells, Olson, & Charman, 2003), finding other ways to anchor witnesses’ memory
is critical.

Although the small number of studies did not allow for comprehensive analyses of
moderator variables, there was enough evidence to suggest that *objective’ measures are
less susceptible to memory distortion than are ‘subjective’ measures. Therefore, it might be
worthwhile to examine this variable more systematically. Perhaps the difference is due to
the fact that participants realize those questions can be evaluated for accuracy by the
experimenters. Would the same difference appear in a paradigm where participants knew
that experimenters did not have access to accarate answers (i.c. in a more ecologically valid
paradigm)? Other directions for future research include pursuing explanations for
conditions under which the feedback effect is diminished such as when disconfirming
feedback is administered. Although witnesses who receive disconfirming feedback
probably have minimal impact on the criminal justice system (i.e. because they do not
testify in court), an explanation for the smaller effects of disconfirming feedback could
provide information about the nature of eyewitness memory and how it interacts with social
influence cues. Finally, researchers might pursue feedback analogues. Would learning
about accuracy from sources outside the immediate identification experience—e.g. anews
report, a prosecutor, another witness (cf. Luus & Wells, 1994)—have the same distorting
effects on retrospective confidence and perceptions of the witnessing conditions? The
current research reveals an increased willingness of witnesses to testify in court. Does this
eagerness translate to differences in subsequent interview and/or courtroom behaviour?

Recommendations

The primary recommendation to be made from this meta-analysis is straightforward—
feedback to the witness should not be part of the identification procedure. There is also a
straightforward strategic solution: use a blind line-up administrator, thoroughly record the
line-up process, and obtain eyewitness reports (particularly confidence) immediately after
the identification. Currently, blind administrators are recommended in order to guard
against memory errors during the line-up decision (e.g. Wells et al., 1998). In England and
Wales, the Police and Criminal Evidence Act (PACE) dictates that an officer who is not
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involved in the investigation conduct the line-up procedure (although he or she does know
who the suspect is, Davies & Valentine, 1999). Collateral benefits of a blind administrator
are afforded in that no feedback could be provided to the witness until after completion of
the line-up procedure and documentation of testimony-relevant judgements (Technical
Working Group for Eyewitness Evidence, 1999).

A final recommendation is directed at courts considering recommendations for
evaluations of eyewitnesses. In the United States, the Supreme Court should reconsider its
current recommendation for evaluations of eyewitness testimony. Of the five criteria
outlined by the US Supreme Court in Neil v. Biggers (1972), three are dramatically
distorted by post-identification feedback: confidence, attention and view. Similarly, the
Turnbull Rules in England and Wales also include two variables distorted by post-
identification feedback: attention and view (R v Turnbull, 1977). Rulings from courts
suggesting that these variables only be taken into account if post-identification feedback
has not been administered would likely do much to decrease the incidence of feedback in
real world cases. Barring reconsideration of these criteria in court recommendations,
researchers should continue to press for immediate witness reports and blind line-up
administration. These practices are best suited to prevent the memory distorting effects of
post-identification feedback.
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SUMMARY

A field study (N =379) investigated the effects of clothing bias on show-up identifications using
variations in type of clothing (distinct and common), the similarity of clothing between the event and
the identification procedure, target-present and two target-absent show-ups (high similarity and low
similarity innocent suspects), and time delay. Results showed a significant clothing bias by clothing
type interaction on identification accuracy; however, no overall effects of delay or common clothing
on identification accuracy were found. With distinct clothing, significant effects of clothing bias and
suspect similarity emerged. Implications for police use of show-ups are discussed. Copyright © 2006
John Wiley & Sons, Ltd.

In 1990, witnesses to a gang shooting in New Jersey described one of the gang members as
wearing a Day-Glo reversible jacket (orange and burgundy) with the orange side turned
out. Shortly after the shooting, the police apprehended Luis Kevin Rojas wearing an orange
and burgundy reversible jacket, with the burgundy side out. After being asked to turn the
jacket inside out to expose the orange side, Mr. Rojas was identified by seven eyewitnesses
as being a gang member who had been involved in the shooting (Flynn, 1998). Was
Mr. Rojas identified because he was presented to the witness in a show-up rather than a
lineup? Would he have been identified from the show-up even if he had not been forced to
wear his coat orange side out? In other words, was this a mistaken identification resulting
from accumulated biases? A brief review of the show-up literature will demonstrate
that show-ups are a risky method of eyewitness identification. Further, a review of the (very
limited) literature suggests that clothing bias is a serious concern. We will argue that the
show-up is an identification procedure prone to clothing bias and then explore the extent
and some limiting conditions, of the clothing bias effect on show-ups in a field study.
The show-up involves exposing a witness to one person, the suspect, cither live or in a
photograph. A potential problem with this procedure is that with only one person shown to
the eyewitness, the identity of the police suspect is obvious. In fact, when the identity of a
suspect is obvious in a lineup, the lineup is considered unfair (e.g. Lindsay & Wells, 1980;
Phillips, McAuliff, Kovera, & Cutler, 1999). Thus, the inherent suggestiveness of the show-
up may lead a witness to identify an innocent suspect as the perpetrator. Despite the
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suggestiveness of the show-up, past research on show-up identifications has reported a
reduced tendency for witnesses to choose anyone from a show-up, including the perpetrator
(Gonzalez, Ellsworth, & Pembroke, 1993; Wagenaar & Vecfkind, 1992). In addition, a
recent meta-analysis of show-up studies found that show-ups and simultaneous lineups
result in virtually identical rates of correct identification (Steblay, Dysart, Fulero, &
Lindsay, 2003). The fact that guilty suspects are no more likely to be selected from show-
ups than Hneups is puzzling. The complete absence of foils (or distractors) in the show-up
would seem to make the task easier for the witness and thus, one would expect the show-up
to result in higher correct identification rates of the perpetrator. One possible explanation
for this finding is that witnesses respond to the perceived pressure to choose with
psychological reactance (Brehm & Brehm, 1981) and employ a more stringent decision
criterion. Regardless of the reason, show-ups appear to provide neither an advantage nor
disadvantage over lineups in terms of correct identifications.

Historically, the concerns expressed about show-ups have centred on the potential for
mistaken identification. Some studies support biasing effects of show-ups (e.g. Dysart &
Lindsay, in press; Yarmey, Yarmey, & Yarmey, 1996 ) but others report false identification
rates from show-ups that are comparable to those from simultaneous lineups (Lindsay,
Pozzulo, Craig, Lee, & Corber, 1997). Finally, some studies have found that show-ups yield
more accurate identification decisions overall than lineups (Dekle, Beal, Elliott, &
Huneycutt, 1996; Yarmey, Yarmey, & Yarmey, 1994). This last finding, however, can be
misleading. Show-ups generate higher rates of correct decisions because they produce
higher rates of correct rejection in target-absent conditions as compared to simultaneous
lineups. The concern with show-ups, however, is that they do not afford the same protection
to innocent suspects, that is provided by using foils (distracters) in lineups. In lineups,
incorrect foil selections are known errors and do not result in any legal action against the
foil that is selected. With show-ups, all false positive choices are false identifications of
innocent suspects. In support of this concern, the Steblay et al. (2003) meta-analysis
indicated that false identifications of the suspect were substantially more likely from show-
ups than lineups.

Eyewitness research may also be underestimating the rate of false identifications with
show-ups in the real world. The reason for this is because lineups usually require that police
have a specific suspect in custody and an arrest usvally requires some source of evidence
leading police to have probable cause to believe the suspect is guilty prior to the
identification procedure. Show-ups, however, frequently are based on minimal
information, usually that the suspect resembles a description provided by a witness and
that the suspect was apprehended near the scene of the crime within a generally brief period
following the crime. Given that eyewitness descriptions are frequently vague (Lindsay,
Nosworthy, Martin, & Martynuck, 1994), show-ups may commonly contain innocent
suspects. Furthermore, police and the courts justify the use of show-ups, at least in part, by
arguing that they provide a means of quickly and efficiently exonerating the innocent. If
this logic is used, police would be expected to have a more lenient criterion for presenting
suspects in show-ups. As a result, the base rate of suspect innocence may be substantially
higher for show-ups than lincups. Combined with an equal or higher propensity for false
identification, a higher base rate of innocence could lead to a much higher rate of false
identification from show-ups than lineups.

Despite the intuitive and empirically demonstrated problems with the show-up
procedure described thus far, it is a common method of identification used by police in the
United States. Flowe, Ebbesen, Burke, and Chivabunditt (2001) reported that 55% of
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identifications conducted in 488 cases between 1991 and 1995 in a large metropolitan area
in the western US used show-ups. McQuiston and Malpass (2001) reported that show-ups
were used by police in El Paso County, Texas, for 30% of identification attempts. Gonzalez
et al. (1993) enlisted the help of a detective in Illinois to record all identifications (line-ups
and show-ups) he was involved in for a period of time. Results from this field study
indicated that 77% of identifications conducted were show-ups. Because of these sizeable
percentages, and the limited number of studics that have investigated factors that may
affect the show-up procedure, more studies are needed which demonstrate the potential
limitations or advantages of this identification technique.

Some researchers have attributed lineup identification errors to the use of relative
judgement strategies (i.e. the witness treating the lineup like a multiple choice test and
choosing the lineup member most similar to the memory trace of the criminal) (Lindsay
& Bellinger, 1999; Lindsay & Wells, 1985; Wells, 1984; for an alternative view see Clark
& Davey, 2005). Lineup biases may function by making the suspect easy to select relative
to other lineup members (Lindsay, Wallbridge, & Drennan, 1987; Lindsay & Wells, 1980)
or by encouraging witnesses to employ relative judgements (Malpass & Devine, 1981).
Sequential lineups have been shown to reduce reliance on relative judgements (Lindsay
& Bellinger, 1999) and consistently reduce false positive choices of innocent suspects
(Steblay, Dysart, Fulero, & Lindsay, 2001). Lineup members in sequential lineups are
presented individually to prevent witnesses from using a comparative strategy. Since, by
definition, show-ups involve exposing the witness to a single person, relative judgements
are not possible with show-ups. As a result, the show-up procedure may produce fewer
false identifications than what would be predicted based on the suggestive nature of the
procedure.

Lineup biases have been shown to have less impact with sequential lineups (Lindsay,
Lea, & Fulford, 1991; Lindsay, Lea, Nosworthy, Fulford, Hector, LeVan, & Seabrook,
1991). Clothing bias, where only the suspect appears in the identification procedure
wearing clothing similar to that described by the eyewitness, has been shown to increase
false identifications from lineups (Lindsay & Wells, 1980; Lindsay et al., 1987; Malpass &
Devine, 1981), mug shots (Lindsay et al.,, 1994), and show-ups (Yarmey et al., 1996).
However, the impact of clothing bias has not sufficiently been tested in association with
show-ups.

Clothing bias is of particular concern with the show-up procedure because suspects
presented in show-ups often are apprehended because they were near the scene of the crime
and matched the overall description given by the eyewitness. This concern is supported by
the fact that approximately 50% of all information reported in eyewitness descriptions is
clothing information (Lindsay et al., 1987, 1994), Furthermore, clothing descriptions may
be more distinctive than person descriptions. If a witness describes a robber as a clean-
shaven white male in his early 20s, the police are unlikely to stop everyone they see on the
street who fits that description. However, if the description also includes information that
the robber was wearing blue jeans, a white T-shirt, and a baseball cap, police may rely
heavily on these clothing cues to obtain a suspect near the scene of the crime who fits the
description of the clothing and is not inconsistent with the vague person description. This
scenario, which is likely to be common with show-up identifications, leads to potential
clothing bias because the suspect is likely to be wearing clothing similar to that
remembered by the eyewitness.

To date, one study (Yarmey et al., 1996) has investigated the effects of clothing bias on
identification accuracy from show-ups. Yarmey et al. found that when a similar looking
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(innocent) suspect was presented in a show-up wearing the same clothing that was worn by
the target, false identifications were higher than when the innocent suspects wore different
clothing than that worn by the target during the event. Yarmey et al. also presented
participants with implausible innocent suspects who did not match the description of the
targets in any manner. In this condition, clothing bias had no significant effect on the false
identification rate. In addition, Yarmey et al. found that correct identifications of the target
were not affected by the clothing manipulation, supporting the notion that clothing bias
only serves to decrease identification accuracy (Lindsay et al., 1987).

There are many unanswered questions with respect to clothing bias that need to be
addressed, particularly when combined with the show-up procedure. One question relates
to the probability that a similar looking innocent person, wearing exactly the same clothing
as the perpetrator, will be in the vicinity of the crime immediately after the event. Although
this scenario is possible, it seems rather unlikely and, thus, the manipulation used by
Yarmey et al. (1996), where the innocent person both resembled the target (her sister) and
was presented in the exact clothing worn by the perpetrator, may not accurately reflect most
potentially dangerous clothing bias situations in the real-world. Addressing this issue with
lineups, Lindsay et al. (1987) investigated the effects of identical, similar, and different
clothing on identification accuracy. There was no difference in the impact of identical and
similar clothing, both produced the clothing bias effect. Clothing similarity was enough to
make the innocent target stand out in the lineup and result in selections of him. The current
study investigated the effects of dissimilar, similar, and identical clothing on identification
accuracy from show-ups.

A second question that has yet to be addressed in clothing bias investigations is whether
the type of clothing worn by the perpetrator has an effect on the magnitude of the biasing
effect. For example, if a perpetrator is described as wearing a white T-shirt, is a witness
more or less likely to be affected by clothing bias than if the perpetrator was described as
wearing a distinctive shirt (e.g. a shirt with a distinctive logo, photograph, or words)? The
former ‘common’ clothing could have less of an impact on identification accuracy due to
the increased likelihood that others could be wearing this type of clothing (and thus that the
police could easily find an innocent person matching this description). The latter ‘distinct’
clothing is unlikely to be as typical and thus, its biasing impact may be greater because of
the low probability of finding an innocent person who matches this distinct description. If a
witness was to engage in the reasoning described above (e.g. “What are the chances that the
police could find an innocent person matching my entire description?’), it is likely that he
or she would use the distinct clothing as evidence of suspect guilt. Alternatively, common
clothing may be less likely to draw the attention of witnesses, less likely to be encoded, and
thus less likely to produce any biasing effect. The clothing used in previous clothing bias
investigations has clearly been distinctive. Yarmey et al. (1996) used a university T-shirt
or sweater (depending on the weather) with a ‘Guelph XXL Gryphons’ logo on the front
(A. D. Yarmey, personal communication, April 30, 2001); Lindsay et al. (1987) used a
university sweatshirt with a distinctive logo; Lindsay, et al. (1991) used a T-shirt with stick
figures and writing; and Lindsay et al. (1994) used a colourful Hawaiian patterned shirt to
demonstrate clothing bias in a mug shot search. Thus, one issue that has not been addressed
in the previous literature is the effect of less distinctive clothing on identification bias.

Just as the similarity of the clothing is an issue of some importance, so is the match
between the true perpetrator and the innocent suspect. The majority of studies conducted to
date have employed as innocent suspects people selected because they resembled the
confederates who staged the events. In real cases, the descriptions provided by witnesses
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are often vague and, indeed, the description of the perpetrator’s clothing may be more
detailed and distinctive than the description of the person. As a result, when police
apprehend an innocent suspect based on these descriptions, the clothing may match the
description of the clothes worn by the perpetrator more closely than the suspect resembles
the perpetrator. An important question not addressed in previous studies is the impact of
clothing bias on identification of innocent people who are reasonable suspects (i.e. match
the general description of the perpetrator) but not particularly similar to the true culprit. If
an innocent suspect must closely resemble the perpetrator as well as being dressed
similarly for clothing bias to present a problem, the laws of probability suggest that
clothing bias may be a real but relatively rare problem for the eriminal justice system. On
the other hand, if clothing bias produces mistaken identification of people who would not
be likely to be identified in the absence of the clothing cues, clothing biased show-ups are a
serious threat to innocent suspects and false identifications are likely to occur frequently.
The fact that show-ups are recommended in official, government sponsored guidelines for
police practice (Technical Working Group for Eyewitness Evidence, 1999) and frequently
used by police (Flowe, Ebbesen, Burke, & Chivabunditt, 2001; Gonzalez et al., 1993;
McQuiston & Malpass, 2001) make it imperative that the effects of clothing bias on show-
ups be investigated further.

Finally, there is no theory concerning the impact of clothing similarity and suspect
similarity on the accuracy of show-up identification. One explanation is that clothing
provides a memory cue to witnesses assisting them in the search for the face of the criminal
and misleading them when the suspect is innocent (literally, a form of guilt by association).
This seems unlikely given the consistent reports from lineup studies that correct
identification rates are not increased by clothing cues. A second possibility was illustrated
above. Clothing information may be used by witnesses in an inferential process where they
estimate the likelihood that the person presented is the criminal. A third possibility is that
clothing acts as a piece of information in an inferential process but only if the memory trace
is weak. Although the cutrent research was not designed to test theoretical explanations for
the clothing bias, it is worthwhile to begin discussing the issue.

To explore the issues raised thus far, participants in the current study were exposed to a
target person in a field setting. Then, following a delay period, participants were shown
either a photograph of the target, a high similarity innocent suspect, or a low similarity (but
still plausible) innocent suspect.

METHOD
Participants

A male confederate (hercafter target) approached store and business employees in various
shopping malls in southern Ontario, Canada. Only employees who were not occupied
(e.g. serving customers or stocking shelves) were approached and asked if they would
volunteer to participate in a study for the Department of Psychology at Queen’s University.
Of the 430 people who agreed to participate (approximately 90% of all persons
approached), there were 99 men and 331 women. Some participants (N = 51) were dropped
from the analysis because they were no longer available (e.g. gone home for the day orin a
meeting) when the experimenter retumed to conduct the identification phase of the study.
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The final sample (N =379) consisted of 88 men (M age =28.1 years) and 291 women
(M age =27.9 years).

Design

The study employed a 3 (show-up individual: target, high similarity innocent suspect, low
similarity innocent suspect) X 2 (type of clothing worn at original event: distinct,
common) X 2 (clothing bias: same clothing worn at event and show-up, different clothing
at original event and show-up) between-subjects design with time delay as a continuous
independent variable. Two additional conditions were used to test a specific issue. The two
innocent suspects also were shown in clothing similar, but not identical, to the distinct
clothing to investigate the effects of showing innocent people in similar, yet incorrect,
clothing. These two conditions will be referred to as ‘similar-distinet’ conditions and these
data were only included in the ‘Similar-distinct clothing’ section in the Results. The
primary dependent measure was identification accuracy. Post-decision confidence also was
measured and some description data were obtained.

Materials

Materials were 7.6 x 10.2 cm frontal, head and chest, colour photographs of the target and
the high and the low similarity innocent suspects. The target was white, in his early 30s,
1.83 m tall, weighed 113 kg, was clean-shaven, had short brown hair, and no distinguishing
or outstanding features. The two innocent suspects were selected based on pilot work
where 60 participants interacted with the target for approximately 45 seconds, gave a
description of the target, and then ranked from most to least similar the similarity to the
target of five foils used in previous lineup research (Pryke, 2001). The foils that were
ranked first (i.e. most similar) and fourth overall were selected as the high similarity and
low similarity innocent suspects, respectively (Dupuis, 2001). The pilot study results also
showed that a few participants ranked the low similarity innocent suspect as most similar to
the target, indicating that, although he was dissimilar to the target, he was not an
implausible replacement. On the other hand, in lineup research, the low similarity suspect
had never been selected from either the target-present or target-absent lineup.

Two shirts were used for the primary clothing bias manipulations. One shirt was a man’s
blue-gray, short sleeved, button-up plaid shirt (hereafter common clothing). This style of
shirt was typical of men’s fashion at the time the data were collected and was considered to
be common men’s apparel. The second shirt was a black Harley-Davidson T-shirt with a
motorcycle, blue eagle wings and the Harley-Davidson logo on the front (hereafter distinct
clothing). While recruiting participants for the study, the target either wore the common
clothing or the distinct clothing. A third shirt was used to specifically test the possibility
that similar but not identical clothing may be sufficient to produce a clothing bias effect.
The third shirt was a black Harley-Davidson T-shirt with a motorcycle, howling wolf,
and the Harley-Davidson logo on the front (hereafter similar-distinct clothing). The size of
the design on both Harley-Davidson T-shirts was approximately equal. Photographs of the
innocent suspects were taken in each of the three shirts to be used in the identification phase
of the study. Photographs of the target in the common and the distinct shirts worn at the
event also were used. The two innocent suspects appeared in one of the three shirts at test.
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Procedure

Employees (i.e. prospective participants) of stores in shopping malls in southern Ontario,
Canada were approached by the target, who introduced himself as a graduate student in
psychology. He then asked if they would participate in an experiment for the Department
of Psychology at Queen’s University. Employees (in groups of one to three people) were
told that, if they agreed to participate, an (female) experimenter would return later
that day to ask them a few innocuous questions, Because we wanted to avoid telling
participants that the study was investigating their ability to identify the target (in case this
type of knowledge affected the participants’ accuracy) and we needed to give participants
enough information to decide if they wanted to participate in the study, the target
explained that he could not tell participants what the questions were because his job was
only to recruit participants. However, the target assured employees that no personal or
embarrassing questions would be asked of them and that no questions would be asked
regarding their place of employment. At this point, if store employees agreed to take part
in the study, the target thanked them for their time and reminded them that a second
person would return later that day. If employees did not want to participate or felt that
they needed permission from management prior to participating in the study, they were
told of the purpose of the study and were not included as participants. Immediately upon
leaving each store where employees had agreed to participate, the target recorded the
time, the name of the store, and the sex of the participant, approximate age, and a brief
description of the participant to facilitate the identification of participants by the
returning experimenter. This was an important step because not all store employees who
were present when the experimenter returned were present when the target had earlier
recruited participants.

The experimenter entered the stores and recorded the time which, when compared with
the confederate’s recorded time, indicated delays varying from 10 to 272 minutes (to the
nearest minute). The experimenter assessed whether the participant(s) were unoccupied
and, therefore, available to complete the study. At this time, if participants were
occupied, the experimenter returned later or waited until the participant(s) were available
(recording that time). If the participant(s) were unoccupied, they were told that they
were going to be shown a photograph and asked to make a decision as to whether or not
the photograph was of the person who asked them to participate in the study. Participants
were told that the photograph they were going to be shown may or may not be of the
person who recruited them to be in the study (standard lineup warning). A photograph of
the target, the high similarity innocent suspect, or the low similarity innocent suspect was
then shown to the participant. The person in the photograph was either wearing the
common, distinct, or similar-distinct (innocent suspects only) clothing. Participants then
made an identification decision and rated their confidence in that decision on a 10-point
scale (1 being ‘Not at all confident’, 10 being ‘Extremely confident’). If customers/
clients had entered the store during the identification and participants needed to be
dismissed, the study ended immediately after obtaining their confidence rating. However,
if no customers awaited service, participants were asked, while viewing the photograph,
if they could remember and describe what the target was wearing when he came into the
store.

Participants were randomly assigned to conditions where possible. It was logistically
impossible for the confederate to change shirts from one store to the next. As a result, the
confederate would recruit participants wearing either the common or the distinct shirt for a
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period of time and then change to the other shirt, Within groups of participants recruited
during each block of time, show-up conditions were assigned randomly. Differences in
delay were haphazard rather than random but mean delay was approximately equal (not
significantly different) across clothing and show-up conditions (all F values <1).

RESULTS

The results presented below tested a 3 (show-up individual) x 2 (clothing bias) x 2
(clothing worn at event) between-subjects design with identification accuracy from show-
ups as the primary dependent variable. The data from two additional conditions, where the
innocent suspects were presented in similar looking Harley-Davidson (distinct) attire were
not included in these analyses and are presented separately in the section titled ‘Similar-
distinct clothing’.

Identification accuracy

Delay

Logistic regression analyses revealed no effects of delay on identification accuracy from
show-ups or any significant interactions with delay in any condition. Participants were
equally likely to make a correct identification decision from 10 minutes to 4 hours after the
event. Therefore, the remainder of the analyses were conducted by collapsing over this
variable.

Overall

Using logistic regression analysis with accuracy as the dependent variable and all of the
variables in the equation, a three-way interaction was tested between clothing bias, type of
clothing at event and photograph shown. Results showed no significant interaction
(Wald=1.68, p =0.195) of these variables. Overall, there was a significant main effect of
bias on identification accuracy, with the biased conditions yielding a lower correct decision
rate (74%) than the unbiased conditions (87%; Z=13.22, p==0.001). However, logistic
regression analysis, with clothing type and clothing bias in the equation, indicated a
significant clothing type by clothing bias interaction (Wald=10.29, p==0.001).
Participants in the distinct clothing condition were significantly less likely to make a
correct identification decision from the biased (64%) than from the unbiased (90%)
condition (Z=4.03, p <0.001), whereas participants in the common clothing condition
were as likely to make a correct identification decision from the biased (89%) and unbiased
conditions (84%; Z=0.96, p=0.34).

Additional interactions were tested by separating the target-present and two target-
absent conditions, The clothing bias by type of clothing interaction (with both variables in
the equation), for the target-present and low similarity innocent suspect were non-
significant (Wald =2.72, p = 0.10, Wald = 0.01, p = 0.99, respectively). The result of the
same analysis with the high similarity innocent suspect, however, was significant (Z=3.71,

clothing condition (92.6%) over the common clothing condition (84.0%), whereas
participants in the biased conditions were more accurate in the common clothing condition

(96.0%) than in the distinct clothing condition (83.3%).
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Table 1. Proportion of ‘Yes’ identification decisions for common and distinct clothing as a function
of clothing bias conditions and show-up individual

Clothing at event Clothing bias condition

Unbiased Biased Biased similar-distinct

Common clothing
Show-up individual

Target 0.84 (21/25)  0.96 (24/25) N/A
High similarity innocent suspect — 0.25 (6/24) 0.16 (4/25) N/A
Low similarity innocent suspect 0.08 (2/25) 0.13 (324) N/A

Distinct clothing
Show-up individual

Target 0.93 (25/27) 0.83 (20/24) N/A
High similarity innocent suspect 0.23 (7/30) 0.50 (17/34) 0.50 (14/28)
Low similarity innocent suspect 0.00 (0/29) 0.37 (11/30) 0.14 (4/29)

Note: Frequencies shown in parentheses.

Distinct clothing

A significant bias by photograph interaction was found within the distinct clothing
conditions (Wald = 16.64, p < 0.001). Correct identifications of the target were unaffected
by the clothing bias manipulation in the distinct clothing conditions, with 83% of
participants identifying him in the biased condition and 93% identifying him from the
unbiased condition (see Table 1; Z=1.01, p=0.31). On the other hand, identification
accuracy for the high similarity and low similarity innocent suspects was significantly
affected by the clothing bias manipulations. When the high similarity innocent suspect was
presented in the unbiased condition, 23% of participants incorrectly identified him,
whereas 50% of participants identified him from the biased condition (Z=2.21, p =0.01).
Similar results were obtained for the low similarity innocent suspect, where 0% and 37% of

participants identified him from the unbiased and biased conditions, respectively (Z=3.61,
p=0.001).

Common clothing

No interaction was found between the clothing bias conditions and photograph shown
(Wald =0.15, p ==0.70) when the target appeared in the common clothing. Participants
who viewed the biased target-present show-up were no more accurate (96%) than those
who viewed the unbiased target-present show-up (84%; Z=1.41, p=0.16; sce Table 1).
Participants who were shown a photograph of the high similarity innocent suspect were
unaffected by the biased clothing manipulation, with 16% and 25% identifying the
innocent suspect in the biased and unbiased conditions, respectively (Z=0.78, p =0.44).
Finally, participants who viewed the low similarity innocent suspect were also unaffected
by innocent suspect attire, with 13% and 8% of participants identifying the innocent
suspect from the biased and unbiased conditions, respectively (Z=0.52, p == 0.60).

Similar-distinct clothing

Two additional conditions were run in which the high and low similarity innocent suspects
were presented in a Harley-Davidson T-shirt that was similar to, but not the same as, the
T-shirt worn by the target. As explained earlier, this was done to explore the effects of
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presenting an innocent person in clothing that matches the description provided by the
witness to some extent, but is not the exact clothing worn by the target. When the high
similarity innocent suspect was presented in the similar-distinct clothing, 50% of
participants identified him as the target. This proportion of identifications was not
significantly different from that obtained in the biased (i.e. same Harley-Davidson) T-shirt
condition (50%; Z=10.00, p=1.00). When the low similarity innocent suspect was
presented in the similar-distinct clothing, 14% of participants identified him as the target, a
significantly greater percentage than those who viewed the unbiased photograph (0%;
Z=2.07, p=0.02), and a significantly lower percentage than those who viewed him in the
biased photograph condition (37%; Z=2.02, p = 0.02).

Clothing descriptions

The primary issue of interest for the accuracy of clothing descriptions is whether
participants who gave a correct description of the target’s clothing were more likely to
make a correct identification decision. It should be noted again, however, that not all
participants provided a description of the target. Participants who clearly needed to be
excused from the study after the primary dependent measures had been collected (e.g.
customers had entered the store during data collection and needed assistance) were
dismissed after their confidence judgement had been given. In total, 66.2% of participants
in the distinct conditions (N =153) and 48.6% of participants in the common clothing

Common clothing

A description of the common clothing was considered correct if the participant said that the
target wore a blue/grey button-up or plaid shirt. Overall, 52.7% of participants correctly
described the common clothing. An additional 31.9% of participants gave an incorrect
description (e.g. light T-shirt), 6.9% gave an insufficient description (e.g. dark shirt), and
8.3% stated that they could not remember what the target was wearing. Identification
accuracy was unaffected by whether or not a participant gave a correct (89%) or incorrect
(78%) clothing description (Z=1.11, p=0.13).

Distinct clothing

A description of the distinct clothing was considered correct if the participant stated that
the target wore a black T-shirt. Overall, 62% of participants correctly described the distinct
clothing, 28% of participants gave an incorrect description (e.g. red T-shirt), 4% gave a
correct but very limited description (e.g. T-shirt), and 7% stated that they could not
remember what the target was wearing. Participants who provided a correct description of
the distinct clothing were no more likely to make a correct identification decision (83%)
than were participants who gave an incorrect description (74%; Z=1.17, p=0.12).

Confidence

To examine the relationship between eyewitness confidence and accuracy, we
distinguished between eyewitnesses who chose the suspect from the showup (choosers)
and those who did not choose the suspect from the showup (non-choosers). For choosers,
accurate eyewitnesses were more confident (M= 8.88) than inaccurate eyewitnesses
(M =787, F(1, 156)=21.28, p<0.001). The confidence-accuracy correlation was
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0.32. Similarly, accurate non-choosers were more confident (M ="7.88) than inaccurate
non-choosers (M =5.96; F(1,219)=12.29, p=0.001). The confidence-accuracy corre-
lation was 0.19. Breaking the conditions down further (biased vs. unbiased showups,
distinctive vs. common clothing, etc.) produced correlations ranging from 0.09 to 0.42. The
size and range of the obtained correlations is consistent with the results of lineup research.

DISCUSSION AND CONCLUSIONS

Several interesting results were obtained in the current study. First, there was a significant
difference in overall identification accuracy from common and distinct clothing bias
manipulations. When the target wore what was considered to be common clothing, the
effects of clothing bias were non-existent. However, when the target wore clothing that was
considered to be distinct, the effect of clothing bias on identification accuracy was
profound. A second intriguing finding from the current study pertained to the similar-
distinct clothing manipulation, where the clothing worn during the event and that shown in
the identification procedure were different but similar. The results from these conditions
suggest that if a person who resembles the perpetrator is apprehended near the scene of the
crime, and is wearing distinct clothing similar to that described by the eyewitness, the
likelihood of false identification is considerable. Furthermore, these false identifications
are as likely whether an innocent person is wearing identical distinct clothing to that worn
by the perpetrator or merely similar clothing. A similar pattern of results was found for the
dissimilar, yet plausible looking innocent suspect. In this situation, the false identification
rate with the similar-distinct clothing was significantly higher than that obtained in the non-
biased condition. Together, these results suggest that the effect of distinct clothing bias on
identification accuracy from show-ups is substantial. The fact that the dissimilar innocent
suspect was never identified unless he was wearing similar or identical clothing is a clear
indication of how powerful the clothing bias can be in identification from show-ups.

Future research needs to be done which addresses issues not yet raised in this paper,
including the ability of witnesses to identify clothing from other similar looking items. For
example, would it be possible for a witness to distinguish between a lineup of white T-
shirts? Or short-sleeved plaid dress-shirts? This could be tested for in any investigation
using clothing lineups to help determine if the item is unique enough to be distinguishable
from other similar items.

Another important issue that remains unexplored is whether a clothing bias will exist
when the witness’ description of the clothing is incorrect. In all bias research to date,
clothing bias has been manipulated by presenting innocent suspects in attire that matches
the clothing actually worn during the event (either an exact match or highly similar). When
dissimilar clothing is used (control conditions), it is selected to differ considerably from the
attire worn during the event. In real cases, police must rely on the witness’ description of
clothing, As the results in this paper indicate, witnesses are not perfect in their descriptions
of clothing. In real world cases this may lead to occasions when police detain a suspect
because his clothing matches an inaccurate description provided by an eyewitness, Only
further research will determine if the clothing bias effect is present in these situations.

The salience of the clothing worn during the event also raises several interesting issues.
Context may influence how salient clothing is to the witness. Strikingly salient clothing in
one context (e.g. a military uniform on a university campus) may not be salient at all in
another context (e.g. on a military base). This may present serious problems for police and
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courts, as it may be impossible to determine if clothing bias is likely to occur in a given case
because it will be difficult to decide if the clothing worn by the criminal was distinctive. As
well, salience may vary with witness characteristics. Using the previous example, a
military uniform may be either more or less salient to a member of the military than to a
civilian.

As with all research, there are limitations that must be acknowledged. The current study
relied on a single confederate and thus lacks stimulus generalizability (Wells & Windschitl,
1999). Identification procedures may interact with the appearance of confederates and
criminals in non-obvious ways. Our confederate was a large man. His size may have
influenced the witnesses either as a memory cue or via conscious inferences. Thus, the fact
that such a person is less common than men of slighter build may have increased the impact
of the clothing bias. Replication and extension of the findings with other confederates will
be necessary to alleviate this concern. Similarly, the high and low similarity innocent
suspects were specific individuals and the results may have differed if others had taken their
place. Again, only further research can determine how important the degree of similarity to
the criminal is in this sitnation.

In addition, the identification procedure in the current study used photographs fo present
the targets and innocent suspects, whereas, Flowe et al.’s (2001) results showed that the
majority of real-world show-up identifications were conducted live. Live presentation may
assist witnesses, helping them to realize that the clothing is not identical to the clothing
they saw and thus leading to an inference of innocence. Alternatively, live show-ups may
produce a more powerful effect if the reasoning process described earlier was being used
by real witnesses. If witnesses ask themselves “What are the chances that the police could
find someone so quickly who matched my description?’, they may conclude that the
probability is lower when the person is presented live leading to a stronger inference of
guilt.

Another limitation of the current study is that the exposure to the target did not involve a
‘criminal act’, like the majority of laboratory studies that have been conducted over the past
20 years., However, the live, staged-crime thefts that are conducted in eyewitness
laboratories cannot be conducted safely in field settings. The likelihood that witnesses in
field settings would phone the police or alert security after a ‘theft’, or even chase after a
‘thief’ is great, and thus not a wise practice. It also could be argued that witnesses in
laboratory studies are usually made aware immediately after a staged event that no real
crime has occurred. Thus, their interactions with the target person are effectively no
different from the field setting witnesses, with the exception that there is a speedy exit of
the target person in laboratory studies. Although there may be a small trade-off between
using laboratory staged crimes and field studies, the exposure to the target is, for all
practical purposes, similar. In addition, not all crimes that occur in the real-world involve a
quick exit of the criminal or knowledge on the part of the witness that a crime has actually
occurred. For example, victims of fraud are not aware that their interaction with the person
committing fraud is actually a crime. In fact, they may only come to realize this weeks or
months after the event has occurred. This type of crime is very similar to the situation used
in this study.

Live crimes also can be actually or potentially violent and thus arousing or threatening to
the witness. Very few studies mimic this aspect of real crimes. On the other hand, the
available data do not support the conclusion that eyewitness accuracy is enhanced by threat
or violence (Steblay, 1992). Even potentially violent crimes can produce witnesses who
were neither threatened nor aroused. For example, a few years ago a colleague opened a
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door for a man who was limping. Only later, after the man had left the scene, did he learn
that the man was limping because he had a shotgun concealed in his pants. He had used the
shotgun to rob the bank they had entered together. Although low arousal identification
sitnations are very common and worthy of study and potentially arousing crimes may not
generate arousal in all witnesses, the fact remains that the results of this research need not
generalize to witnesses who are aroused.

Finally, the distinction between common and distinct clothing is ill defined, relying
exclusively on the judgement of the authors. To the extent that this reflects a concern about
the salience of the clothing within the context of the event and not just a property of the
clothing itself, further research on this issue may be difficult. Salience has a tendency to be
defined circularly; stimuli that are salient are those that have an effect and stimuli that do
not have an effect were not salient (e.g. Taylor & Fiske, 1978). On the other hand, the
different shirts did result in different patterns of correct and incorrect identification
decisions and the pattern of effects reported seem to be interpretable in terms of salience or
distinctiveness.

In real world cases it will be difficult or impossible to be certain that a clothing
description is accurate and to know if the clothing was salient to the witness (though
spontaneously providing a clothing description would suggest that it was). The results from
the current study suggest that clothing bias can have a powerful impact on the accuracy of
show-up identification decisions. Although future studies should investigate the most
effective means of avoiding clothing bias, this problem could potentially be avoided by not
exposing the witness to the suspect’s clothing during an identification procedure. One way
of doing this may be to cover the suspect from the neck down with a blanket or jacket. If a
photo is used, the picture could be restricted to the face only or by covering the clothing
before showing the photo to the witness. However, these suggestions are tentative, and one
must be cautious in conducting such a procedure prior to empirical investigations being
conducted which show that covering clothing information, and thus effectively covering
body cues (e.g. stature, weight), does not reduce identification accuracy. Until a
satisfactory procedure is found and successfully tested, any showup procedure conducted
where clothing cues are visible may potentially fall prey to the clothing bias effect.
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Leading Questions and the Eyewitness Report

Elizabeth F. Loftus®
University of Washington

A total of 490 subjects, in four experiments, saw films of complex, fast-moving events, such as
automobile accidents or classroom disruptions. The purpose of these experiments was to investi-
gate how the wording of questions asked immediately after an event may influence responses to
questions asked considerably later. It is shown that when the initial question contains either true
presuppositions (e.g., it postulates the existence of an object that did exist in the scene) or false
presuppositions (e.g.. postulates the existence of an object that did not exist), the likelihood is
increased that subjects will later report having seen the presupposed object. The results suggest
that questions asked immediately after an event can introduce new — not necessarily correct —
information, which is then added to the memorial representation of the event, thereby causing its
reconstruction or alteration.

1 Although current theories of memory are derived largely from experiments involving lists of words or sentences,

many memories occurring in everyday life involve complex, largely visual, and often fast-moving events. Of
course, we are rately required to provide precise recall of such experiences — though as we age, we often volun-
teer them — but on occasion such recall is demanded, as when we have witnessed a crime or an accident. Our
theories should he able to encompass such socially important forms of memory. It is clearly of concern to the law,
to police and insurance investigators, and to others to know something about the completeness, accuracy, and
malleability of such memories.

2 When one has witnessed an important event, one is sometimes asked a series of questions about it. Do these

questions, if asked immediately after the event, influence the memory of it that then develops? This paper first
suminarizes research suggesting that the wording of such initial questions can have a substantial effect on the
answers given, and then reports four new studies showing that the wording of these initial questions can also
influence the answers to different questions asked at [begin page 561] some later time. The discussion of these
findings develops the thesis that questions asked about an event shortly after it occurs may distort the witness’
memory for that event.

Answers Depend on the Wording of Questions

3 An example of how the wording of a question can affect a persor’s answer to it has been reported by Harris

(1973). His subjects were told that “the experiment was a study in the accuracy of guessing measurements, and
that they should make as intelligent a numerical guess as possible to each question” (p. 399). They were then
asked either of two questions such as, “FHow tall was the basketball player?”, or, “How short was the basketball
player?” Presumably the former form of the question presupposes nothing about the height of the player, whereas

I'his research was supported in part by a grant to the author by the United States Department of Trans-
portation, Urban Mass Transportation Administration. The manuscript has benefited enormously from
the comments of Dedre Gentner, Geoffrey Loftus, Duncan Luce, and Steve Woods. Several undergradu-
ates contributed ideas and/or other assistance in connection with this research: Diane Altman, Helen
Burns, Robert Geballe, John Palmer, and Steven Reed. Requests for reprints should be sent to Elizabeth £,
Loftus, Department of Psychology, University of Washington, Seattle, WA 98195.
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the latter form involves a presupposition that the player is short. On the average, subjects guessed about 79 and 69
in. (190 and 175 mm), respectively. Similar results appeared with other pairs of questions. For example, “How
long was the movie?”, led to an average estimate of 130 min, whereas, “How short was the movie?” led to 100
min, While it was not Harris’ central concern, his study clearly demonstrates that the wording of a question may
affect the answer.

The phenomenon has also been demonstrated in two other contexts: past personal experiences and recently-wit-
nessed events,

Past Personal Experiences

5

In one study (Loftus, unpublished), 40 people were interviewed about their headaches and about headache prod-
ucts under the belief that they were participating in market research on these products. Two of the questions were
crucial to the experiment, One asked about products other than that currently being used, in one of two word-
ings:

(1a) In terms of the total number of products, how many other products have you tried? 12 27 32

(1b) In terms of the total number of products, how many other products have you tried? 12 52 102

The 1/2/3 subjects claimed to have tried an average of 3.3 other products, whereas the 1/5/10 subjects claimed an
average of 5.2; (38) = 3.14, o= .61, p < .01.

The second key question asked about frequency of headaches in one of two ways:
(2a) Do you get headaches frequently, and, if so, how often?
{2b) Do you get headaches occasionally, and, if so, how often?

The “frequently” subjects reported an average of 2.2 headaches/wk, whereas the “occasionally” group reported
only 0.7/wk; 1(38) = 3.19, o= .47, p <.01. [begin page 562]

Recently Witnessed Events

9

10

11

12

13

Two examples from the published literature also indicate that the wording of a question put to a person about a
recently-witnessed event can affect a person’s answer to that question. In one study (Loftus, 1974; Loftus &
Zanni, 1975), 100 students viewed a short film segment depicting a multiple-car accident. Immediately after-
ward, they filled out a 22-item questionnaire which contained six critical questions. Three of these asked about
items that had appeared in the film whereas the other three asked about items not present in the film. For half the
subjects, all the critical questions began with the words, “Did you seea . ..” as in, “Did you see a broken head-
light?” For the remaining half, the critical questions began with the words, “Did you see the .. .” as in, “Did you
see the broken headlight?”

Thus, the questions differed only in the form of the article, the or a. One uses “the” when one assumes the object
referred to exists and may be familiar to the listener. An investigator who asks, “Did you see the broken head-
light?” essentially says, “I'here was a broken headlight. Did you happen to see it?” His assumption may influence

&

a witness’ report. By contrast, the article “a” does not necessarily convey the implication of existence.

The results showed that witnesses who were asked “the” questions were more likely to report having seen some-
thing, whether or not it had really appeared in the film, than those who were asked “a” questions. Even this very
subtle change in wording influences a witness’ report.

In another study (Loftus & Palmer, 1974), subjects saw films of automobile accidents and then answered ques-
tions about the accidents, The wording of a question was shown to affect a numerical estimate. In particular, the
question, “About how fast were the cars going when they smashed into each other?” consistently elicited a higher
estimate of speed than when “smashed” was replaced by “collided,” “bumped,” “contacted,” or “hit.”

We may conclude that in a variety of situations the wording of a question about an event can influence the answer
that is given, This effect has been observed when a person reports about his own experiences, about events he has

Ci\rsm\y520\readings\loftus75\loftus75 fm



App-109

recently witnessed, and when answering a general question (e.g., “How short was the movie?”) not based on any
specific witnessed incident.

Question Wording and Answers to Subsequent Questions

14

15

16

17

Our concern in this paper is not on the effect of the wording of a question on its answer, but rather on the answers
to other questions asked some time afterward. We will interpret the evidence to be presented as suggesting a
memorial phenomenon of some importance. [begin page 563]

In the present experiments, a key initial question contains a presupposition, which is simply a condition that must
hold in order for the question to be contextually appropriate. For example, the question, “How fast was the car
going when it ran the stop sign?” presupposes that there was a stop sign. If a stop sign actually did exist, then in
answering this question a subject might review, strengthen, or make more available certain memory representa-
tions corresponding to the stop sign. This being the case, the initial question might be expected to influence the
answer to a subsequent question about the stop sign, such as the question, “Did you see the stop sign?” A simple
extension of the argument of Clark and Haviland (in press) can be made here: When confronted with the initial
question, “How fast was the car going when it ran the stop sign?”, the subject might treat the presupposed infor-
mation as if it were an address, a pointer, or an instruction specifying where information related to that presup-
position may be found (as well as where new information is to be integrated into the previous knowledge). In the
process the presupposed information may be strengthened.

What if the presupposition is false? In that case it will not correspond to any existing representation, and the sub-
ject may treat it as new information and enter it into his memory. Subsequently, the new “false” information may
appear in verbal reports solicited from the subject.

To explore these ideas, subjects viewed films of complex, fast-moving events. Viewing of the film was followed by
initial questions which contained presuppositions that were either true (Experiment 1) or false (Experiments 2-
4). In Experiment I, the initial questions either did or did not mention an object that was in fact present in the
film. A subsequent question, asked a few minutes later, inquired as to whether the subject has seen the existing
object. In Experiments 2-4, the initial questions were again asked immediately after the film, whereas the subse-
quent questions were asked after a lapse of 1 wk.

Experiment 1

Method

18

19

20

One hundred and fifty University of Washington students, in groups of various sizes, were shown a film of a mul-
tiple-car accident in which one car, after failing to stop at a stop sign, makes a right-hand turn into the main
stream of traffic. In an attempt to avoid a collision, the cars in the oncoming traffic stop suddenly and a five-car,
bumper-to-bumper collision results. The film lasts less than 1 min, and the accident occurs within a 4-sec period.

At the end of the film, a 10-item questionnaire was administered. A diagram of the situation labeled the car that
ran the stop sign as “A,” and the cars involved in the collision as “B” through “E” The first [begin page 564] ques-
tion asked about the speed of Car A in one of two ways:

1. How fast was Car A going when it ran the stop sign?

2. How fast was Car A going when it turned right?

Seventy-five subjects received the “stop sign” question and 75 received the “turned right” question. The last
question was identical for all subjects: “Did you see a stop sign for Car A?” Subjects responded by circling “yes”
or “no” on their questionnaires.

Results and Discussion
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Fifty-three percent of the subjects in the “stop sign” group responded “yes” to the question, “Did you see a stop

sign for Car A?”, whereas only 35% in the “turn right” group claimed to have seen the stop sign; $ (1) =4.98,p
< .05. The wording of a presupposition into a question about an event, asked immediately after that event has
taken place, can influence the answer to a subsequent question concerning the presupposition itself, asked a very
short time later, in the direction of conforming with the supplied information.

There are at least two possible explanations of this effect. The first is that when a subject answers the initial stop
sign question, he somehow reviews, or strengthens, or in some sense makes more available certain memory rep-
resentations corresponding to the stop sign. Later, when asked, “Did you see a stop sign.. . . 27, he responds on the
basis of the strengthened memorial representation.

A second possibility may be called the “construction hypothesis.” In answering the initial stop sign question, the
subject may “visualize” or “reconstruct” in his mind that portion of the incident needed to answer the question,
and so, if he accepts the presupposition, he introduces a stop sign into his visualization whether or not it was in
memory. When interrogated later about the existence of the stop sign, he responds on the basis of his eatlier sup-
plementation of the actual incident. In other words, the subject may “see” the stop sign that he has himself con-
structed. This would not tend to happen when the initial question refers only to the right turn.

The construction hypothesis has an important consequence. If a piece of true information supplied to the subject
after the accident augments his memory, then, in a similar way, it should be possible to introduce into memory
something that was not in fact in the scene, by supplying a piece of false information. For example, Loftus and
Palmer (1974, Expt. 2) showed subjects a film of an automobile accident and followed it by questions about
events that occurred in the film. Some subjects were asked “About how fast were the cars going when they
smashed into each other?”, whereas others were asked the same question with “hit” substituted for “smashed.”
On a retest 1 wk later, those questioned with “smashed” were more likely than those questioned with “hit” to
agree [begin page 565] that they had seen broken glass in the scene, even though none was present in the film. In
the present framework, we assume that the initial representation of the accident the subject has witnessed is mod-
ified toward greater severity when the experimenter uses the term “smashed” because the question supplies a
piece of new information, namely, that the cars did indeed smash into each other. On hearing the “smashed”
question, some subjects may reconstruct the accident, integrating the new information into the existing repre-
sentation. If so, the result is a representation of an accident in memory that is more severe than, in fact, it actually
was. In particular, the more severe accident is more likely to include broken glass.

The presupposition that the cars smashed into each other may be additional information, but it can hardly be
said to be false information. It is important to determine whether it is also true that false presuppositions can
affect a witness’ answer to a later question about that presupposition. Such a finding would imply that a false pre-
supposition can be accepted by a witness, that the hypothesis of a strengthening of an existing memorial repre-
sentation is untenable (since there should be no representation corresponding to nonexistent objects), and that
the construction hypothesis discussed above is supported, Experiment 2 was designed to check this idea.

Experiment 2

Method

26

27

Forty undergraduate students at the University of Washington, again in groups of various sizes, were shown a 3-
min videotape taken from the film Diary of a Student Revolution. The sequence depicted the disruption of a class
by eight demonstrators; the confrontation, which was relatively noisy, resulted in the demonstrators leaving the
classroom,

At the end of the videotape, the subjects received one of two questionnaires containing one key and nineteen
filler questions. Half of the subjects were asked, “Was the leader of the four demonstrators who entered the class-
room a male?”, whereas the other half were asked, “Was the leader of the twelve demonstrators who entered the
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classroom a male?” The subjects responded by circling “yes” or “no.”

One week later, all subjects returned and, without reviewing the videotape, answered a series of 20 new questions
about the disruption. The subjects were urged to answer the questions from memory and not to make inferences.
The critical question here was, “How many demonstrators did you see entering the classroom?”

Results and Discussion

29

30

31

Subjects who had previously been asked the “12” question reported having seen an average of 8.85 people 1 wk
earlier, whereas those asked [begin page 566] the “4” question recalled 6.40 people, £ (38) = 2.50, o= .98, p < .01
The actual number was, it will be recalled, eight. One possibility is that some fraction of the subjects remembered
the number 12 or the number 4 from the prior questionnaire and were responding to the later question with that
number, whereas the remainder had the correct number. An analysis of the actual responses given reveals that
10% of the people who had been interrogated with “12” actually responded “12,” and that 10% of those interro-
gated with “4” actually responded with “4.” A recalculation of the means, excluding those subjects in the “12”
condition who responded “12” and those in the “4” condition who responded “4,” still resulted in a significant
difference between the two conditions (8.50 versus 6.67), £(34) = 1.70, p < .05. This analysis demonstrates that
recall of the specific number given in the initial questionnaire is not an adequate alternative explanation of the
present results.

The result shows that a question containing a false numerical presupposition can, on the average, affect a witness’
answer to a subsequent question about that quantitative fact. The next experiment was designed to test whether
the same is true for the existence of objects when the false presupposition concerns one that did not actually
exist.

Experiment 3

Method

32

33

One hundred and fifty students at the University of Washington, in groups of various sizes, viewed a brief video-
tape of an automobile accident and then answered ten questions about the accident. The critical one concerned
the speed of a white sports car. Half of the subjects were asked, “How fast was the white sports car going when it
passed the barn while traveling along the country road?”, and half were asked, “How fast was the white sports car
going while traveling along the country road?” In fact, no barn appeared in the scene.

All of the subjects returned 1 wk later and, without reviewing the videotape, answered ten new questions about
the accident. The final one was, “Did you see a barn?” The subjects responded by circling “yes” or “no” on their
questionnaires.

Results and Discussion

34

35

Of the subjects earlier exposed to the question containing the false presupposition of a barn, 17.3% responded
“yes” when later asked, “Did you see a barn?”, whereas only 2.7% of the remaining subjects claimed to have seen

ity % (1) = 8.96, p < .01. An initial question containing a false presupposition can, it appears, influence a wit-
ness’ later tendency to report the presence of the nonexistent object corresponding to that presupposition. [begin
page 567]

The last experiment not only extends this finding beyond the single example, but asks whether or not the effect is
wholly due to the word “barn” having occurred or not occurred in the earlier session. Suppose an initial question
merely asks about, instead of presupposing, a nonexistent object; for example, “Did you see a barn?,” when no
barn existed. Presumably subjects will mostly respond negatively to such questions. But, what if that same ques-
tion is asked again some time later? It is possible that a subject will reflect to himself, “I remember something
about a barn, so T guess I must have seen one.” If this were the case, then merely asking about a nonexistent object
could increase the tendency to report the existence of that object at some later time, thereby accounting for the
results of Expt IT1,
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ixperiment 4

Method

36 One hundred and fifty subjects from the University of Washington, run in groups of various sizes, viewed a 3-
min 8 mm film clip taken from inside of an automobile which eventually collides with a baby carriage being
pushed by a man. Following presentation of the film, each subject received one of three types of booklets corre-
sponding to the experimental conditions. One hundred subjects received booklets containing five key and 40
filler questions. In the “direct” version, the key questions asked, in a fairly direct manner, about items that were
not present in the film, One example was, “Did you see a school bus in the film?” All of these questions are listed
in Table I, under the column labeled “Direct questions.” In the “False presupposition” version, the key questions
contained false presuppositions referring to an item that did not occur in the film. The corresponding example
was, “Did you see the children getting on the school bus?” All of these questions are listed in Table I under the
column labeled “False presupposition questions.” The third group of 50 subjects received only the 40 filler ques-
tions and no key questions. The goal of using so many filler items was to minimize the possibility that subjects
would notice the false presuppositions.

37 All subjects returned I wk later and, without reviewing the film clip, answered 20 new questions about the inci-
dent, Five of these questions were critical: They were direct questions, shown in Table I, that had been asked a wk
earlier in identical form, of only one of the three groups of subjects. The subjects responded to all questions by
circling “yes” or “no” on their questionnaires.

Results and Discussion

38 The percentage of subjects responding “yes” to each of the key questions during the final experimental session is

shown in Table 1. Overall, [begin page 568] [Table 1 is on page 568 in original article and appears as the last page
of this document].

39 [begin page 569] of those who had been exposed to questions including a false presupposition, 29.2% said “yes”
to the key nonexistent items; of those who had been exposed to the direct questions, 15.6% said “yes” and of
those in the control group, 8.4% said “yes.”

40 For each question individually, the type of prior experience significantly influenced the percentage of “yes”
responses, with all chi-square values having p < .05. Additional chi-square tests were performed to test for the
significance of the differences between the pairs of groups. For each of the five questions, the differences were all
significant between the control group and the group exposed to false presuppositions, all chi-square values hav-
ing p < .025. Summing over all five questions, a highly significant chi-square resulted, x* (5) = 40.79, p < .001.
Similarly, over all five questions, the difference between the group exposed to direct questions and the group

exposed to false presuppositions was significant, xz (5) = 14.73, p < .025. The difference between the control

group and the group exposed to direct questions failed to reach significance, X (5)=9.24, p > .05.

General Discussion

41 We saw that either a strength hypothesis or a construction hypothesis would account for the results of the first
experiment in which the presupposition of a true event increased the later assertion that the event had occurred.
But only the construction hypothesis explains the comparable results which occur when the presupposition is of

false information, as in Experiments 2-4."

42 We need, therefore, to consider the form of a theory of memory for complex visual experiences in which a con-

1. It should be emphasized that even though Experiments 2-4 demonstrate support for a construction hypothesis, a
strength hypothesis is not necessarily excluded as an explanation for Experiment 1,
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structive mechanism plays an integral role. Figure 1 presents a skeleton of this theory that has three major com-
ponents. The first two components involve acquisition processes, and the third involves retrieval processes.

Acquisition Processes Retrieval Processes

Acquisition of Original Acquisition of

Expefiences Subsequent
/\ Information
Decision Integration of Integration of new .
About Information Information into Representation
B 5
What to — into some g the i gfethﬁg:;ﬁ;i?on P|Response
l.ook At Representation Representation P

Fig. I. Schematic diagram of the memorial processes. [begin page 570]

Acquisition Processes

43

44

46

Acquisition of the original experience. When a complex event is experienced, we assume that some of the features
of that experience are extracted for arriving at action decisions and/or storage. Early on, the observer must

decide to which aspects of the visual stimulus he should attend. Our visual environment typically contains a vast
amount of information, and the proportion of information that is actually perceived is very small. The process of

deciding to what we attend must consist of a series of decisions, each corresponding to where the next eye fixa-
tion should be.

The form of the representation. Into what form of representation is the newly acquired information integrated?
Many views have been suggested. A prominent view is that when a person experiences an event, he organizes and
retains knowledge about that event in the form of statements or propositions that can be treated as a labeled
graph structure (e.g., Anderson & Bower, 1973; Rumelhart, Lindsay & Norman, 1972). In this view, experience
might appear as a collection of points or nodes representing particular concepts or objects, with links between
the nodes representing labeled semantic relationships between the particular objects.

Other hypotheses about the representation of knowledge are stated in terms of decision routines (e.g., Winograd,
1972); features (e.g., Selfridge & Neisser, 1963); or “mental images” that are isomorphic to the original event
(Shepard, 1966). At present, the issue is clearly unresolved. One appealing resolution, however, is that people
may use more than one form of representation they may be sufficiently flexible to store information in whichever
form is most appropriate to the situation, and they may transform information from one form to another at will.
So, for example, human beings may be able to store information in terms of propositions which are then trans-
formed into mental images at the time the information is retrieved.

Acquisition of subsequent information. However an event may be represented, there is little reason to believe that
the representation is accurate; in fact, it may be quite malleable by occurrences other than the event it is supposed
to represent. Events or information occurring subsequent (and probably prior) to the original event may alter the
representation of that event, One way this might be accomplished is by simply influencing the process of entering
new information into the existing memory structure, thereby enhancing, enriching, or otherwise altering that
structure. We will refer to the added information as “external” to distinguish it from the information acquired
during the initial experience. {begin page 571]

Retrieval Processes

47

Some time after both the initial visual experience and the first interrogation about it, a witness may be quizzed
again. For example, after being questioned by the police, a witness may have to testify in court. At this point he
must “re-create” from long-term memory, at least that portion of the experience needed to answer a specific
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question. Thus, the image may be based both on information acquired during the original experience and exter-
nal information acquired subsequently. This regenerated image has some internal structure, which may or may
not be “visual,” but must contain information as to the spatial structure of its referent. Any response which a wit-
ness makes is based on this regenerated image.

48 'To reiterate, we suggest that information acquired during a complex experience is apparently integrated into
some overall memory representation. Subsequent information about that event — for example, that introduced
inadvertently via questions containing true or false presuppositions — is also integrated, and can alter the initial
representation. When the person is later queried about the original experience, he forms a regenerated image
based on the altered memorial representation, and bases his response on that image.

49 In thinking about the present work in relation to some of the existing literature on reconstructive memory, Bar-
tlett’s (1932) notions come immediately to mind. Bartlett was one of the first to argue that the way we represent
experiences in memory is determined by our permanent knowledge about objects, events, and processes of our
experiences. In this view, the new experience is somehow assimilated into the framework of prior experiences.
Since Bartlett’s work, there has been a lasting interest in the interaction of prior knowledge and present input
experiences (cf. Bransford & Johnson, 1972; Dooling & Lachman, 1971). The belief that a person’s prior knowl-
edge can wield considerable influence over his recollection of a specific experience is expressed in the recent arti-
cles of several noted cognitive psychologists. For example, Rumelhart and Norman (1973) make the point that
the “retrieval of an experience from memory is usually a reconstruction which is heavily biased by the person’s
general knowledge of the world” (p. 450), while Tulving and Thomson (1973) regard “remembering” as “a joint
product of information stored in the past and information present in the immediate cognitive environment of the
rememberer.” (p. 352).

50 The present work extends these notions to include the influence on a to-be-remembered experience of informa-
tion acquired subsequent to that experience. In the present experiments, the subsequent information was intro-
duced via presuppositions in questions, a technique which is ef- [begin page 572] fective in introducing
information without calling attention to it. Obviously, there are many other ways to introduce new information.
The experimental manipulation of subsequent information may constitute a useful technique for investigating
the interaction of a person’s specific experiences and subsequent knowledge related to those experiences.
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THIRTY YEARS OF INVESTIGATING THE
OWN-RACE BIAS IN MEMORY FOR FACES
A Meta-Analytic Review

Christian A. Meissner and John C. Brigham
Florida State University

The current article reviews the own-race bias (ORB) phenomenon in memory for
human faces, the finding that own-race faces are better remembered when compared
with memory for faces of another, less familiar race. Data were analyzed from 39
research articles, involving 91 independent samples and nearly 5,000 participants.
Measures of hit and false alarm rates, and aggregate measures of discrimination
accuracy and response criterion were examined, including an analysis of 8 study
moderators. Several theoretical relationships were also assessed (i.e., the influence
of racial attitudes and interracial contact). Overall, results indicated a “mirror effect”
pattern in which own-race faces yielded a higher proportion of hits and a lower
proportion of false alarms compared with other-race faces. Consistent with this
effect, a significant ORB was also found in aggregate measures of discrimination
accuracy and response criterion. The influence of perceptual learning and differen-
tiation processes in the ORB are discussed, in addition to the practical implications
of this phenomenon.

She based her identification on Smith’s eyes, which she said were greenish-blue
and upon his hands which she said were “light and slender” like the holdup man’s.
Mrs. McCormick testified that Smith’s eyes were “different from most colored
people . . . bright and piercing.” Smith’s defense attorneys then attempted to parry
the state’s first thrust in the trial. Mrs. McCormick was handed a picture of a man
she couldn’t identify. It was a picture of David Charles, with shorter hair, taken
while he was in Vietnam. Assistant defense attorney Kitchen asked Mrs. Mc-
Cormick if she had ever made the statement that all Black people look alike. “Yes,
1 made that statement,” Mrs. McCormick said, “and they do to a certain extent, but
there’s a difference here” (Lickson, 1974, p. 66).

In 1971, five Black men, who became known as the “Quincy Five,” were
wrongfully indicted for the murder of Khomas Revels during a robbery in
Tallahassee, Florida. Although no forensic evidence obtained from the crime
scene was ever linked to the men, five White eyewitnesses positively identified
them as among the perpetrators. In each of three trials the state argued, “What
better evidence can there be than, ‘I saw him,” from unprejudiced witnesses? This
has been used since time immemorial. This is proof beyond a reasonable doubt.
Five eyewitnesses!” (Lickson, 1974, p. 87). Despite the lack of physical evidence
against these men, two of the defendants, Dave Roby Keaton and Johnny Fred-
erick, were found guilty on the basis of eyewitness testimony and coerced
confessions obtained by investigators. During the third trial involving David

Christian A. Meissner and John C. Brigham, Department of Psychology, Florida State
University.

Correspondence concerning this article should be addressed to Christian A. Meissner or to John
C. Brigham, Department of Psychology, Florida State University, Tallahassee, Florida 32306-1270.
Electronic mail may be sent to meissner@psy.fsu.edu.



App-118

MEISSNER AND BRIGHAM

Charles Smith, hired investigators on the defense team located the three actual
perpetrators of the robbery and murder, who became known as the “Jacksonville
Three.” The Jacksonville men were later brought to trial and convicted based on
latent fingerprint evidence and identification of the automobile used in the murder.
The Quincy Five were finally exonerated.

At the trial of David Charles Smith, social psychologist Dr. William Haythorn
of Florida State University (a colleague of John C. Brigham) was called as an
expert witness in rebuttal of the eyewitness misidentifications. Because the only
evidence against the Quincy Five was in the form of cross-racial identifications,
Haythorn and Brigham set out to locate empirical evidence on the often purported
claim that “they [other-race persons] all look alike.” However, at the time of this
case (c. 1971) only a handful of studies had examined the phenomenon (Berger,
1969; Horowitz & Horowitz, 1938), and only one study had been published in the
previous decade (Malpass & Kravitz, 1969). Due in part to this lack of scientific
evidence on cross-racial identification, the court prohibited the expert testimony
of Haythorn,

Today, three decades later, a plethora of researchers have studied the own-
race bias (ORB) in memory for human faces (also referred to as the cross-race
effect or other-race effect). Although most now agree that the phenomenon is
reliable across cultural and racial groups (Kassin, Ellsworth, & Smith, 1989),
there is less consensus about the social and cognitive mechanisms that may
govern the effect. Furthermore, little is known regarding variables that might
moderate the effect, including those applicable to the eyewitness scenario, such as
study time and retention interval. Thus, the goal of the cwrrent review and
meta-analysis is not only to reconsider the reliability and generalizability of the
ORB, but also to evaluate the validity of various theoretical mechanisms previ-
ously discussed in the literature and to propose a framework that might best
account for the pattern of results across studies. Finally, we discuss the various
practical implications of our findings for the legal and criminal justice systems.

Reliability of the ORB Effect

Literature reviews of the ORB have noted the robustness of the phenomenon
(Brigham & Malpass, 1985; Chance & Goldstein, 1996), and researchers have
endorsed the importance and reliability of the effect in several surveys (Kassin et
al., 1989; Yarmey & Jones, 1983). Furthermore, expert witnesses have cited the
effect in cases involving disputed cross-race identification (Brigham, Wasserman,
& Meissner, 1999; Leippe, 1995), and attorneys have acknowledged the impor-
tance of racial interactions in eyewitness identifications (Brigham, 1981; Brigham
& WolfsKeil, 1983). Given the source of such endorsements, one might be quick
to concede the robust and generalizable nature of the ORB effect. However, it is
important to further investigate the particular levels at which reliability might be
assessed. For example, (a) Is the effect generally replicable across studies? (b) Is
the effect consistent across various racial/ethnic groups? (c) Is the effect signif-

icant across different types of memory tasks? and (d) Is the effect reliable across
individuals and testing occasions?



App-119

OWN-RACE BIAS SYNTHESIS
Replicability Across Studies

The first issue has been explored in several previous meta-analytic reviews of
the effect. Bothwell, Brigham, and Malpass (1989) found that roughly 80% of the
samples they reviewed demonstrated a significant ORB effect. Overall, effect size
estimates from several previous meta-analyses (Anthony, Copper, & Mullen,
1992; Bothwell et al., 1989; Shapiro & Penrod, 1986) have indicated a significant
weak-to-moderate effect, accounting for 6% to 11% of the variability across
studies. R. C. Lindsay and Wells (1983) also examined the reliability of the effect
across 13 studies by way of a vote-counting procedure. Although they asserted
that fewer than half of the studies (6 of 13) demonstrated a true ORB effect, their
criterion requiring a complete crossover interaction of White and Black partici-
pants may have been overly stringent. As Chance and Goldstein (1996) later
noted, a large majority of the studies (11 of 13) reviewed by R. C. Lindsay and
Wells showed at least some evidence of the effect.

Consistency Across Racial/Ethnic Groups

Several of these reviews have also examined the consistency of the ORB
effect across racial/ethnic groups. Whereas Bothwell et al. (1989) found relatively
equivalent estimates for both White and Black individuals, Anthony et al. (1992)
found that the ORB effect among White participants accounted for 2.5 times the
variance than that among Black participants. These inconsistencies could be due
to the analysis of slightly different groups of studies. Moreover, both reviews
relied on moderately small samples, in meta-analytic terms (number of indepen-
dent samples: ks = 28 and 44; number of participants: ns = 1,445 and 1,725,
respectively), increasing the likelihood of significant fluctuations in moderator
effects due to the influence of one or more studies.

Generalizability Across Memory Tasks

Most studies documenting the ORB effect have used a standard recognition
paradigm in which participants are tested on their ability to discriminate between
a subset of faces shown previously (targets) and a subset of novel faces (distrac-
tors). Although a handful of studies have utilized some variant of this basic task
(Cross, Cross, & Daly, 1971; D. S. Lindsay, Jack, & Christian, 1991; Luce, 1974;
Malpass, 1974), some reviewers, such as R. C. Lindsay and Wells (1983), have
criticized the literature for not examining performance on other memory tasks,
including more applied identification tasks. More recently, however, researchers
have responded to this criticism by documenting the effect across a variety of
paradigms, including matching tasks (Malpass, Erskine, & Vaughn, 1988) and
lineup identification paradigms (Berger, 1969; Brigham, Maass, Snyder, & Spaul-
ding, 1982; Doty, 1998; Falishore & Schooler, 1995; Platz & Hosch, 1988). In
addition, researchers have shown the presence of the effect across other measures
of performance such as reaction time (Chance & Goldstein, 1987; Valentine,
1991) and other tasks of forensic relevance including facial reconstruction tasks
(Ellis, Davies, & McMurran, 1979) and photo lineup construction by law enforce-
ment officers (Brigham & Ready, 1985).
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A fourth level of reliability, namely consistency of the ORB effect across
individual participants, has only recently been examined. In general, memory for
human faces has been shown to demonstrate reliable properties when assessed by
tools designed to investigate cognitive maturation and/or neurological impair-
ment. For example, Malina, Bowers, Millis, and Uekert (1998) found that the
Faces subtest of the Recognition Memory Test (Wartington, 1984) had sufficient
internal consistency and reliability (Cronbach’s o = .77) for clinical use (see also
Soukop, Bimbela, & Schiess, 1999). Similarly, the Benton Facial Recognition
Test (Benton, Hamsher, Varney, & Spreen, 1983), the Faces subtest of the
Wechsler Memory Scale—III (1997), and the Face Recognition subtest of the
Kaufman Assessment Battery for Children (Kamphaus, Beres, Kaufman, & Kauf-
man, 1996) have all produced sizeable reliability estimates (rs > .75). Interest-
ingly, and pertinent to the current investigation, several laboratory efforts at
demonstrating reliability in a face-recognition task have yielded only moderate
reliability estimates (Chance & Goldstein, 1979; Goldstein & Chance, 1980;
Malpass et al., 1998; Prospero, Corey, Malpass, Parada, & Schreiber, 1996).
Although researchers had taken care to randomly assign faces to recognition sets
in controlling for item effects (see Chance & Goldstein, 1979), more deliberate
standardization in controlling the memorability of materials and test sets may
provide for better estimates of facial memory reliability in future studies.

Although it has largely been assumed that the ORB effect would follow a
similar pattern of reliability across testing occasions (namely, moderate-to-large
reliability estimates), little research has been available to test this assumption. In
a recent study, we (Slone, Brigham, & Meissner, 2000) sought to test the
reliability of the ORB effect across an immediate and (2-day) delayed testing
occasion. Our results indicated that although participants performed reliably on
both own-race and other-race faces, rs (127) = .56 and .44, ps < .001, respec-
tively, the magnitude of the difference between own-race and other-race perfor-
mance (i.e., the ORB) was only somewhat reliable across the delay, r(127) = .21,
p < .05). Malpass et al. (1998) also recently investigated the reliability of
other-race face recognition across two separate testing occasions. Although they
found no reliability in performance on other-race faces, r(11) = .08, ns, this may
have been due, in part, to the small sample of participants (» = 13). Their estimate
of reliability for same-race recognition was significant, but of moderate size,
r(59) = .36, p < .01. Although left unaddressed by the current meta-analysis, the
issue of test-retest reliability in the ORB merits further investigation. Once again,
greater care in the standardization of materials across race of face may provide
more reasonable estimates of reliability in future studies.

The Search for Social-Cognitive Mechanisms

Thus far, theoretical notions for the ORB have spanned the realms of both
social and cognitive mechanisms. Whereas early candidates included the effect of
social attitudes and the notion of physiognomic differences between races, more
recent hypotheses have involved the potential influence of interracial contact and
the notion of a perceptual learning mechanism. Unfortunately, inconsistency has
often plagued the literature seeking to verify each theory. Because previous
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reviews of the ORB effect have given much attention to the various theoretical
positions (Brigham & Malpass, 1985; Chance & Goldstein, 1996; Shepherd,
1981), we provide only a cursory updated description of each approach.

Racial Attitudes

One initial explanation for the ORB effect was that individuals with less
prejudiced racial attitudes would be more motivated to differentiate other-race
members, when compared with more prejudiced persons. Early research indicated
that racial attitudes appeared to influence the degree of stereotypic likeness
assigned to other-race members (Secord, Bevan, & Katz, 1956). In addition, early
studies examining participants’ performance on identification of race/ethnicity
(e.g., Jewish vs. non-Jewish) demonstrated that more-prejudiced individuals often
performed better than less-prejudiced individuals (Allport & Kramer, 1946;
Lindzey & Rogolsky, 1950), However, other studies were not always supportive
of the findings (Carter, 1948), and subsequent researchers noted that high-
prejudiced performance was likely influenced by a response bias to label more
faces as out-group members (Elliott & Wittenberg, 1955).

Within the ORB literature, several early studies demonstrated a small rela-
tionship between attitudes toward other-race persons and recognition memory
performance (Berger, 1969; Galper, 1973). However, when response bias was
taken into account, Dowdle and Settler (cited in Yarmey, 1979) found that racial
attitudes were unrelated to memory performance. Similarly, more recent studies
have consistently failed to find a relationship between racial attitudes and memory
for other-race faces (Brigham & Barkowitz, 1978; Lavrakas, Buri, & Mayzner,
1976; Platz & Hosch, 1988; Slone et al., 2000; Swope, 1994). However, racial
attitudes are related to another factor thought relevant to recognition of other-race
faces, namely, amount of interracial contact. A number of studies have found that
those with more prejudiced attitudes report less contact with other-race members
(Brigham, 1993; Brigham & Barkowitz, 1978; Brigham & Meissner, 2000;
Brigham & Ready, 1985; Slone et al., 2000; Swope, 1994).

Physiognomic Homogeneity

A second possibility for the ORB effect involves possible group differences
in the inherent memorability of faces, such that faces of some races might show
less physiognomic variability among group members when compared with other
races. However, researchers examining this hypothesis have generally found little
support for its validity. For example, Goldstein (1979) found no differences in
physiognomic variability among Japanese, Black, and White faces. Additionally,
several studies have demonstrated that latency and accuracy of same-different
judgments do not differ across race of participant or race of face (Goldstein &
Chance, 1976, 1978). Finally, within-race rated similarity has shown, at best, only
an inconsistent relationship to perception by own-race and other-race individuals,
leading Goldstein and Chance (1979) to conclude that, overall, there is little
“compelling evidence for the homogeneity hypothesis” (p. 111). We should note
that although physiognomic homogeneity may not be responsible for the ORB
memory effect, a number of studies have indicated that different physiognomic
facial features may be more appropriate for discriminating between faces of
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certain races (Ellis, Deregowski, & Shepherd, 1975; Shepherd, 1981; Shepherd &
Deregowski, 1981).

Interracial Contact

A number of researchers have posited that the quality or quantity of interracial
contact may play a vital role in the degree of ORB demonstrated by any particular
individual. For example, researchers have proposed that increased contact with
other-race individuals may increase memory performance by (a) reducing the
likelihood of stereotypic responses and increasing the likelihood that individuals
may look for more individuating information (Malpass, 1981; Shepherd, 1981),
(b) influencing individuals’ motivation to accurately recognize other-race persons
through associated social rewards and punishments (Malpass, 1990), or (c)
reducing the perceived complexity of unfamiliar other-race faces (Goldstein &
Chance, 1971). Two major approaches to investigating contact are to examine
groups of individuals differing in their degree of other-race contact or to assess
individuals’ self-reported contact with other-race persons.

With regard to the former approach, several early studies demonstrated that
adolescents and children living in integrated neighborhoods better recognized
novel other-race faces than did those living in segregated neighborhoods (Cross et
al., 1971; Feinman & Entwisle, 1976). Other more recent studies have also shown
evidence of the influence of contact in samples of White and Black individuals
from Great Britain and Africa (Carroo, 1986; Chiroro & Valentine, 1995; Wright,
Boyd, & Tredoux, 1999). Finally, a novel application of the contact hypothesis
was recently conducted by Li, Dunning, and Malpass (1998) who demonstrated
that White “basketball fans” were superior to White “basketball novices” in
recognizing Black faces. Given that the majority of professional basketball
players are Black, this effect was predicted on the basis of the fans’ experience in
differentiating individual players. It is interesting to note that not all studies have
found the predicted relationship between high-contact and low-contact groups.
Burgess (1997) found only a small effect of contact on the performance of
Southern (Florida) and Northern (Maine) American samples of White individuals.
Similarly, Ng and Lindsay (1994) found little support for the influence of contact
on the performance of Canadian and Singapore samples.

In a number of other studies, researchers have assessed the relationship
between memory for other-race faces and individuals® self-reported experience
with other-race persons. Whereas early studies generally failed to find a signifi-
cant relationship (Berger, 1969; Brigham & Barkowitz, 1978; Cross et al., 1971;
Malpass & Kravitz, 1969), numerous studies over the past several decades have
found at least some evidence of the relationship in both recognition tasks (Byatt
& Rhodes, 1998; Carroo, 1986, 1987; Lavrakas et al., 1976; Li et al., 1998; D. S.
Lindsay et al., 1991; Slone et al., 2000; Swope, 1994; Wright et al., 1999) and
more applied lineup identification paradigms (Brigham et al.,, 1982; Platz &
Hosch, 1988). This curious pattern of results over time will be further examined
in the current meta-analysis. It is possible that the precision and validity of
measures used to assess interracial contact have improved over the years. Alter-
natively, as Chance and Goldstein (1996) posited, a cohort effect may exist such
that opportunities for interracial contact have increased following the desegrega-
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tion and civil rights movements of the 1960s and 1970s, allowing for a greater
range in the degree of interracial contact in recent years.

Perceptual Learning

As reviewed in the previous section, a fair degree of empirical support exists
for the notion that interracial contact has some influence on the magnitude of the
ORB. However, researchers are still attempting to elucidate the specific cognitive
mechanisms through which contact might actuate this influence, and to model
their effects in more formal ways. The most popular general approach is likely
that of perceptual learning. As historically defined by Gibson (1969), perceptual
learning involves “an increase in the ability to extract information from the
environment, as a result of practice and experience with stimulation coming from
it” (p. 3). Numerous reviews have been written concerning the various mecha-
nisms likely to underlie the phenomenon (Ahissar & Hochstein, 1998: Proctor &
Dutta, 1995; Walk, 1978), and most note the important role of Gibson’s notion of
differentiation, defined as focused attention directed toward invariant cues that
provide the best bases for discriminations within a given stimulus set. More recent
work by Haider and Frensch (1996, 1999) has furthered Gibson’s notion by
demonstrating that perceptual skill involves learning to distinguish between
“task-relevant” and “task-redundant” information. Thus, increases in accuracy
and speed of processing appear to reflect the extent to which individuals have
knowledge of, and provide attention to, the appropriate (invariant) features of the
stimulus.

Such an encoding-based effect has been documented in a variety of perceptual
skill domains, including chess (Reingold, Charness, Pomplun, & Stampe, in
press), bird watching (K. E. Johnson & Mervis, 1997, 1998), sports (Helsen &
Pauwels, 1993; Shea & Paull, 1996), radiology (Christensen et al., 1981; Lesgold
et al., 1988; Myles-Worsley, Johnston, & Simons, 1988), and even chicken sexing
(Biederman & Shiffrar, 1987). It is possible that perceptual learning might also be
responsible for the ORB phenomenon. For example, individuals may be able to
discriminate own-race faces more accurately due to their use of appropriate
(invariant) aspects of the face. On the other hand, cues used for own-race faces
may not be appropriate when attempting to remember other-race faces, and thus
performance would worsen when attempting to discriminate such unfamiliar
stimuli. A handful of studies have investigated this notion of perceptual learning
from a discrimination training perspective. Other research within this general
framework has attempted to identify various aspects of the face that might be
deemed “task-relevant” when recognizing own-race versus other-race faces and to
provide evidence in support of more formal models of the ORB.

Discrimination training. Some researchers in the face memory domain have
directly investigated the perceptual learning hypothesis by providing individuals
with discrimination training on own-race and other-race faces. Although training
seems to have no effect on improving own-race recognition (Malpass, 1981),
there is some evidence that training may reduce the ORB, at least in the short run.
For example, Malpass, Lavigueur, and Weldon (1973) attempted to improve
recognition memory for own-race and other-race faces by either verbal or visual
training tasks. Although verbal training showed no effect on recognition, a
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relatively short visual training task (1 hr) produced a significant reduction in the
magnitude of the ORB. Lavrakas et al. (1976) also investigated the effects of
training by presenting participants with a concept learning task. Post-training
recognition performance demonstrated significant improvement on other-race
faces for individuals in the concept learning conditions compared with the
unchanged performance of individuals in a control condition. However, when
participants in all conditions were tested again 1 week later, the performance of
trained and untrained participants on other-race faces was no different. Finally,
E. S. Elliott, Wills, and Goldstein (1973) investigated the influence of paired
associate discrimination training in reducing the magnitude of the ORB. Whereas
participants in the no-training and own-race training conditions displayed the
typical ORB effect, those in the other-race training condition demonstrated
significant improvement in recognition accuracy for other-race faces.

Configural-featural hypothesis. Although relatively short-lived effects of
discrimination training have been found, other researchers have sought to identify
the various cognitive processes that might differentiate own-race and other-race
face recognition. One notable advance in the face memory literature has involved
work on the face inversion effect, the finding that inverted (upside-down) photos
of faces are identified more poorly than inverted photos of other objects. In early
work on this effect, Yin (1969) concluded that face recognition was the product
of a unique system, different from systems responsible for recognizing other kinds
of visual stimuli. In contrast to this “neural specialization” hypothesis, Diamond
and Carey (1986) proposed that perceptual learning might be operating in face
recognition. In several experiments they showed that the inversion effect was not
unique to faces, but rather occurred when participants had a great deal of
experience with the stimulus materials. Inversion appeared to disrupt the effec-
tiveness with which individuals were able to encode stimuli that were highly
familiar to them. This, they claimed, stemmed from experienced participants’
reliance on configural (or relational) properties of the stimulus. Novice partici-
pants, on the other hand, relied on only the featural (or isolated) aspects of the face
that were less influenced by inversion. A number of subsequent studies have
supported this general configural-featural hypothesis (see Farah, Wilson, Drain,
& Tanaka, 1998).

The notion of expertise and configural processing has also been applied to the
ORB effect. In particular, Rhodes, Brake, Taylor, and Tan (1989) proposed that
greater experience with own-race faces would lead to a larger inversion effect, due
to an increased reliance on configural information. The encoding of other-race
faces, on the other hand, should not be as influenced by inversion due to the
featural aspects that are relied on. As hypothesized, Rhodes et al. observed that
own-race faces were significantly more susceptible to inversion than other-race
faces for measures of both reaction time and accuracy. However, several other
studies have observed either no interaction of inversion with the ORB (Buckhout
& Regan, 1988) or larger inversion effects on other-race faces (Valentine &
Bruce, 1986). Given the various methodological differences across studies, further
empirical and theoretical work on the significance of inversion effects in the ORB
would be valuable.

Finally, Fallshore and Schooler (1995) examined whether such perceptual
expertise might also be involved in the verbal overshadowing effect, the finding



App-125

OWN-RACE BIAS SYNTHESIS

that generating a verbal description of a face significantly impairs subsequent
identification accuracy (see Meissner & Brigham, in press, for a meta-analytic
review). Specifically, they hypothesized that requesting participants to provide a
description of a same-race face might cause significant declines in recognition
performance by (a) forcing participants to rely on the featural (more verbalizable)
aspects of the face and (b) disrupting the configural (less verbalizable) memory
trace that was originally encoded. Performance in cross-race identification, how-
ever, was predicted not to show the overshadowing effect due to individuals’
reliance on featural aspects when encoding other-race faces. Consistent with their
hypotheses, Fallshore and Schooler found that although participants’ recognition
performance on same-race faces demonstrated the overshadowing effect (a 47%
decrement in performance when verbal descriptions were given), other-race faces
showed no such decline in performance.

“Face space” models. Although the configural-featural hypothesis has re-
ceived much attention, other researchers have examined the particular manner in
which faces might be represented in memory. Likely the most ambitious work
involves that of Valentine and his colleagues (Valentine, 1991; Valentine &
Bruce, 1986; Valentine & Endo, 1992) in the development of an exemplar-based
model of facial memory. Although Valentine and colleagues conceded the notion
of a configural-featural distinction in the type of facial features that individuals
may encode, they disputed Diamond and Carey’s (1986) proposal that a funda-
mental change in the underlying processing strategy occurs under inversion
(Valentine, 1988; Valentine & Bruce, 1988). Rather, Valentine (1988) proposed
that, in conjunction with the notion of schema theory pioneered by Goldstein and
Chance (1980), an exemplat-model reflecting “the acquisition of knowledge of
how faces vary” may account for the effects of inversion, race, and distinctiveness
(Valentine, 1988, p. 485).

Generally speaking, Valentine’s (1991) multi-dimensional space (MDS)
framework holds that the representational system may be thought of as a hypo-
thetical space in which faces are stored based on various dimensions representing
features or sets of features. The model posits that these dimensions are based on
an individual’s prior experience with the stimulus set and thus are best suited for
representation of own-race faces, due to a reliance on appropriate featural and/or
configural information. As a result of this encoding, own-race faces are spread
more evenly throughout the MDS and are better individuated from one another at
retrieval. Conversely, other-race faces are poorly represented (and, thus, more
tightly clustered in the MDS) due to the encoding of less appropriate featural
and/or configural information. Valentine’s (1991) model also posits, however, that
with increasing experience, other-race faces may be better represented once the
relevant (invariant) aspects of other-race faces are learned.

In a test of the MDS framework, Chiroro and Valentine (1995) examined the
effects of race, typicality, and level of perceptual experience within the cross-race
paradigm. Although the influence of rated distinctiveness on recognition of
own-race faces had been widely known (Brigham, 1990; Hosie & Milne, 1995),
the manner in which it might interact with race and perceptual experience had not
been investigated. Based on the assumptions of the MDS model, Chiroro and
Valentine predicted that only individuals who had considerable previous experi-
ence with other-race faces (high-contact) would demonstrate distinctiveness ef-
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fects for both own-race and other-race faces. This was due largely to the notion
that such individuals should be able to distinguish between typical and distinctive
other-race faces based on features they had extracted through prior experience. In
contrast, low-contact individuals were predicted to demonstrate no differences in
performance on the distinctiveness dimensions of other-race faces. Overall, their
results indicated the predicted four-way interaction such that distinctiveness
effects for low-contact individuals were confined to own-race faces. On the other
hand, high-contact individuals demonstrated significant effects of distinctiveness
regardless of the race of the face.

Race-feature hypothesis. An alternative to Valentine’s (1991) MDS model
was proposed by Levin (1996) in explaining the paradoxical effect that individ-
uals are slower at classifying the race of an own-race face compared with that of
an other-race face, This other-race classification advantage (ORCA) was observed
by Valentine and Endo (1992) and was explained as resulting from strong
activation due to the high-density cluster of other-race faces in the representa-
tional system (MDS). Levin (1996) proposed an alternative to this explanation in
which the ORCA was said to arise from a “facilitated classification process” (p.
1366). In particular, Levin suggested that other-race faces were more quickly
classified due to an automated process in which race-specific coding is performed
without regard for other individuating information, which is largely ignored.

In testing this race-feature hypothesis, Levin (1996) observed that participants
demonstrating a large ORB in recognition memory also demonstrated a large
ORCA when compared with other individuals (see also Levin & Lacruz, 1999).
Given that the ORB observed was driven largely by false alarm responses to
other-race faces, Levin argued that participants’ coding of race alone was insuf-
ficient to discriminate between other-race faces, leading to a tendency to respond
“seen before” during test. Levin further proposed that individuals having greater
experience with other-race persons would be less likely to generate the race-
feature response, but instead would initially seek out individuating information for
later use. Although he did not test this possibility, Levin’s observation is analo-
gous to that of skill differences in the “basic level” categorization effect (K. E.
Johnson & Mervis, 1997, 1998; Tanaka & Taylor, 1991). Namely, whereas
novices respond to stimuli most quickly based on a basic level categorization
(e.g., bird), experts respond just as quickly at the basic, subordinate (e.g., wren),
and even sub-subordinate levels (e.g., Carolina wren). Thus, experts’ conceptual
knowledge of domain-relevant features appears to allow them faster access to
multiple levels of identification. Similarly, individuals with more experience with
other-race faces may have faster access to identity information by way of their
conceptual knowledge of individuating featutes.

Taken together, a perceptual learning approach to understanding the ORB has
considerable potential for explaining its cognitive origins. The focus on encoding-
based processes within the configural-featural and race-feature hypotheses may
stimulate future empirical and theoretical progress. In addition, the representa-
tional model put forth by Valentine and colleagues (Valentine, 1991; Valentine &
Endo, 1992) has provided a testable framework within which both general and
effect-specific approaches to memory for faces may interact. The current meta-
analysis was designed to aid researchers in further exploring perceptual learning
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aspects of the ORB by providing aggregate estimates of the effect across several
performance measures.

Meta-Analysis

The present review of the ORB paradigm has yielded many testable hypoth-
eses concerning both the general reliability of the effect and the various mecha-
nisms posited for its occurrence. Our meta-analysis took the approach advocated
by Hedges and Olkin (1985) in which a mean weighted effect size for the sample
of studies was initially calculated, followed by prediction of effect size based on
moderating variables (see B. T. Johnson, Mullen, & Salas, 1995, for a discussion
of various approaches). In particular, we were interested in examining ORB effect
size estimates for basic measures of hits (correctly identifying a face as “old”) and
false alarms (incorrectly identifying a face as “old”), as well as aggregate signal
detection estimates of discrimination accuracy (the standardized distance between
the means of the “new” and “old” distributions) and response criterion (the level
of familiarity necessary for an individual to categorize a given stimulus as “old”
vs. “new”; for a review of signal detection theory, see Green & Swets, 1966).
Second, in testing the validity of several theoretical mechanisms posited in the
literature, we also provide estimates of the influence of racial attitudes and
self-rated interracial contact on other-race memory performance, as well as an
estimate of the correlation between attitudes and contact as measured across
studies. Finally, in addition to overall effect size analyses, eight moderating
variables (described below) are examined across the four performance measures.

Method
Studies

A total of 91 independent effect sizes described in 39 research articles were located,
representing the responses of 4,996 participants. Of the 39 research articles, 6 (15%) were
unpublished manuscripts or theses/dissertations. Studies were obtained using several
methods, including (a) searches of PsycINFO, Sociofile, and Dissertation Abstracts
databases and using the key words “face memory,” “face recognition,” and “face identi-
fication” along with the key words “race” and “ethnicity”; (b) cross-referencing with the
three previous meta-analyses (Anthony et al., 1992; Bothwell et al., 1989; Shapiro &
Penrod, 1986) and various reviews on the effect (Brigham & Malpass, 1985; Chance &
Goldstein, 1996; R. C. Lindsay & Wells, 1983); and (c) contact with colleagues in the field
who may have had knowledge of fugitive literature that had neither been published nor
presented at a conference.

Inclusion—Exclusion Criteria

To be included in the analysis, studies must have involved a within-subjects test of
participants’ memory for own-race and other-race faces. The statistical difference in
performance on these two sets of stimuli for each participant is defined as the ORB. Note
that, in contrast to several previous meta-analyses (Anthony et al., 1992; Bothwell et al,,
1989), studies that involved only a single race of participants were included in addition to
studies that involved races other than Whites and Blacks. Reasons for excluding studies
involved (a) the lack of sufficient data from which to compute an effect size (Bruce,
Beard, & Tedford, 1997; Caroo, 1988; Horowitz & Horowitz, 1938; Luce, 1974; Malpass,
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1988), (b) the use of a between-subjects design and analysis (Caroo, 1986; E. S. Elliot,
Wills, & Goldstein, 1973), or (¢) the implementation of various methodological proce-
dures that might obscure interpretation of the effect size estimate, such as unequal
presentation rates for own-race and other-race faces (Byatt & Rhodes, 1998; Doty, 1998;
Goldstein & Chance, 1985; Lavrakas et al., 1976; Padgett, 1997; Valentine & Bruce,
1986).

Coded Variables

Based on the suggestions of Lipsey (1994), moderator variables were selected by way
of three general categories of study descriptors.! First, we examined variables that were
of substantive experimental and applied interest in characterizing the reliability and
generality of the ORB effect, including the race of the participant and the type of memory
task used. Fifty-six percent of the samples were reported as White, and 32% were reported
as Black. The remaining 12% of samples included individuals of Arab/Turkish, Asian, and
Hispanic origin. The majority (91%) of studies used a recognition paradigm, whereas 9%
of studies nsed a (simultaneous and target-present) lineup identification task. Briefly,
recognition paradigms involve presenting participants with a set of faces that they must
later recognize from a group of “old” and “new” faces. Identification paradigms are
generally more applicable to the eyewitness situation and involve presenting patticipants
with a single face (either from a photograph or a short video) that they must later identify
from a group (or photo lineup) of 68 similar faces.

Second, we assessed methodological or procedural aspects of studies such that we
might identify possible sources of distortion involving boundary conditions under which
the ORB might be observed. Such variables included (a) whether test stimuli were
identical (72%) or different (28 %) from those used at study, (b) whether races of face were
presented and tested in a blocked (19%) or mixed (81%) fashion, (c) the amount of time
participants were permitted to study individual faces (minimum = 0.12 s; maximum = 4
min; median = 3 s), and (d) the length of the retention interval between study and test
phases (minimum = immediate; maximum = 3 weeks; median = 2 min).

Finally, we also considered other extrinsic study characteristics, including the date of
publication or presentation and whether the effect size estimate was taken from a
published or unpublished manuscript. Of the studies included for analysis, 27% were
published in the 1970s, 33% in the 1980s, and 40% in the 1990s. Fifteen percent of these

studies were unpublished and took the form of a conference presentation or a thesis/
dissertation.

Measure of Effect Size

Our measure of effect size for the performance variables (i.e., hits, false alarms, and
discrimination accuracy) was a single sample estimate equivalent to Hedge’s gV. This
effect size was computed simply as the mean difference between own-race and other-race
performance divided by the sample standard deviation, or

8§ = (f"'own - “other)/SD (1)

To control for skewness in estimating the true population parameter, g was transformed
to gV by way of Equation 2:

ITo assess the reliability of coding study moderator variables, two raters generated independent

codings for each variable across studies. Rate of agreement across all variables ranged between 93%
and 100%.
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g" = c(m)xg, 2
where

c(m) =1 — (3/[(4*df) — 1]). ©)

To assess the influence of both attitudes and contact on the ORB, as well as the
correlation between the two measures across studies, r coefficients were recorded for each
independent sample, after which r was transformed to Fisher’s Z, by way of Equation 4:

Z,= 5xlog[(1 + n/(1 = p)]. (G))

All formulae were obtained from Rosenthal (1994). Effect sizes demonstrating the ORB
will be positive for measures of hits, discrimination accuracy, and response criterion, and
negative for the measure of false alarms. Likewise, positive estimates for the racial
attitude and interracial contact measures indicate that positive attitude toward and in-
creased contact with other-race individuals leads to better performance on other-race
faces.

Results
Weighted Effect Size Analyses

To examine the pattern of effect sizes for each measure, estimates were
weighted as a function of their independent sample sizes, after which the results
were analyzed across studies. For each measure, the mean weighted effect size
(gY) is presented, in addition to a test of the significance of the estimate (Z), and
the associated 95% confidence intervals.

Hits and false alarms. The mean weighted effect size for the proportion of
hit responses across studies (k = 74) demonstrated a significant ORB, gV = .24,
Z = 1543, p < 001, with 95% confidence intervals of .21 and .27. In practical
terms, an odds-ratio analysis indicated that participants were 1.4 times more likely
to correctly identify a previously viewed own-race face when compared with
performance on other-race faces. For false alarm responses, the mean weighted
effect size across studies (k = 53) also indicated a significant ORB, gV = —.39,
Z = 2224, p < .001, with 95% confidence intervals of —.42 and —.35. Partic-
ipants were 1.56 times more likely to falsely identify a novel other-race face when
compared with performance on own-race faces.

Taken together, these results illustrate a “mirror effect” pattern in which
other-race faces receive a lower proportion of hits and a higher proportion of false
alarms when compared with own-race faces (Figure 1). The mirror effect has been
termed a “regularity” of recognition memory and has been demonstrated for such
variables as frequency, distinctiveness, and study time (see Glanzer & Adams,
1985, 1990). Although the theoretical mechanisms of this effect are often debated
between models (Glanzer & Adams, 1990; Hintzman, 1988; Hirshman, 1995;
McClelland & Chappell, 1998; Shiffrin & Steyvers, 1997), many studies haye
shown that the aggregate measure of discrimination accuracy is generally influ-
enced when mirror effects are observed. Other researchers have noted changes in
response criterion estimates as well; however, substantial differences in discrim-
ination accuracy between stimuli must be present for the criterion effect to be
observed (Hirshman, 1995; McClelland & Chappell, 1998). Hence, we were
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e—— Other-Race Faces
—~ — = Own-Race Faces

False Alarms Hits

Figure 1. “Mirror-effect” pattern demonstrated in hit and false alarm responses to
own-race and other-race faces.

interested to see whether ORB differences would occur only on estimates of
discrimination accuracy, or on estimates of response criterion as well.

Discrimination accuracy. The mean weighted effect size for the measures
of discrimination accuracy across studies (k = 56) was g = .82, a significant
ORB, Z = 42.32, p < .001, with 95% confidence intervals of .78 and .85. Overall,
the ORB in discrimination accuracy accounted for 15% of the variability across
studies, and participants were 2.23 times more likely to accurately discriminate an
own-race face as new versus old when compared with performance on other-race
faces.

Response criterion. Unfortunately, only six studies (k = 14) actually cal-
culated a response criterion measure across participants. Of the 14 independent
samples, 11 demonstrated a significant ORB effect (o = .05) such that other-race
faces yielded a more liberal criterion when compared with performance on
own-race faces. The remaining 3 samples demonstrated nonsignificant patterns.
To further assess this effect, a studywise response criterion analysis was con-
ducted in which the mean hit and false alarm rates for each study were used to
calculate a response criterion estimate (see Macmillan & Creelman, 1990). The
mean weighted effect size for the estimates of response criterion across studies
(k = 49) was g¥ = .30, a significant ORB, Z = 17.91, p < .001, with 95%
confidence intervals of .26 and .33. Overall, this small effect of response criterion
in the ORB accounted for only 1% of the variability across studies and indicated
that own-race faces generally yielded a more conservative criterion when com-
pared with performance on other-race faces.

In summary, the pattern of results for discrimination accuracy measures was
consistent with the mirror effect pattern that was observed in the hit and false
alarm responses. Given the significant size of the discrimination accuracy effect,
the presence of a response criterion effect in the ORB was expected (Hirshman,
1995). A recent model of recognition memory proposed by McClelland and
Chappell (1998) provided an account of this pattern of results by simulating the
process of differentiation (Gibson, 1969). As discussed previously, differentiation
has been implicated in the various perceptual learning approaches to explaining
the ORB. In thé Discussion section, we consider the merits of McClelland and
Chappell’s model and its theoretical implications for the ORB.
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Racial attitudes. Researchers have long posited that attitudes toward
other-race persons may be responsible for the ORB in face memory. However,
as noted, empirical results have not generally supported this notion. To assess
the validity of this hypothesis, we examined the pattern of correlations
between racial attitudes and performance on other-race faces across studies
(k = 14). The mean weighted effect size across studies indicated no significant
relationship, Z, = —.01, Z = .25, with 95% confidence intervals of —.08 and
.06, Hence, there appears to be no evidence of a direct influence of racial
attitudes on the ORB,

Interracial contact. Researchers have also posited that interracial contact
should influence the degree of ORB demonstrated by any given individual. To
assess this relationship across studies, we examined the pattern of correlations
between self-rated interracial contact and discrimination of other-race faces
(k = 29). The mean weighted effect size across studies demonstrated a
significant relationship, Z, = .13, Z = 5.34, p < .001, with 95% confidence
intervals of .08 and .18. Overall, contact appears to play a small, yet reliable,
mediating role in the ORB, accounting for approximately 2% of the variability
across participants. This seemingly weak relationship between self-rated con-
tact and the ORB may be due to limitations in the range of variability present
in such measures. Future studies may wish to further explore alternative
methods of assessing interracial contact.

Attitude—contact relationship. As noted previously, we have found evi-
dence of a relationship between attitudes toward other-race persons and
self-rated contact in our lab. It is conceivable that although individuals’
attitudes have no direct influence on their memory for other-race faces, racial
attitudes may yet play a mediating role by way of their relation to individuals’
social experience with other-race persons. The mean weighted effect size
between interracial attitudes and contact across studies (k = 10) demonstrated
a significant relationship, Z, = .36, Z = 11.42, p < .001, with 95% confidence
intervals of .30 and .42. In general, individuals with more positive attitudes
toward other-race persons tend to rate themselves as experiencing more
interracial contact when compared with individuals with more negative
attitudes.

Moderator Effects

A test of the homogeneity of variances across the sample of weighted effect
sizes (hit, false alarm, discrimination accuracy, and response criterion measures)
indicated a significant degree of variability, exceeding that expected on the basis
of sampling error alone, Qs > 1,000, ps < .001. Thus, the design moderators
discussed earlier were used to predict the variability across the sample of effect
sizes. A weighted least-squares regression analysis (Hedges, 1994) was conducted
for each measure across the three sets of moderator variables (i.e., reliability and
generalizability, methodological characteristics, and extrinsic study factors). Ef-
fect sizes in the analysis were weighted as a function of their sample size. Due to
the sensitivity of this fixed-effects analysis, we took a more conservative approach
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and discuss only those moderator effects with Z; = 3.30 or a = .001.% Significant
effects resulting from this criterion yielded semipartial correlations (r,) ranging in
magnitude from .11 to .33. Table 1 provides a summary of moderator effects (Z)
across the four performance measures.

Reliability and generalizability. The first set of moderators assessed
whether the ORB was reliable across racial/ethnic groups and whether the effect
was generalizable to the type of memory task. Similar to that of Anthony et al.
(1992), results indicated that White participants demonstrated a significantly
larger ORB when compared with Black participants with regard to the measure of
discrimination accuracy, Z; = 6.91, p < .001. This effect appeared to stem largely
from differences in the magnitude of false alarm responses, Z; = 9.50, p < .001.
However, Whites and Blacks did not differ in the magnitude of the ORB on either
proportion of hits or estimates of response criterion, Z;s = .79. White participants
also demonstrated a significantly larger ORB when compared with participants
grouped in the “other” racial/ethnic category. This effect was observed reliably in
hit, false alarm, and response criterion estimates, Z;s = 8.14, ps < .001. However,
the analysis of discrimination accuracy was not significant, Z; = 1.13. Mean
weighted effect sizes for each racial/ethnic group across the four performance
measures are displayed in Table 2.

Analysis of the effect sizes found in recognition versus lineup identification
paradigms yielded no significant difference with regard to the measure of false
alarm responses, Z; = 1.55. However, there was a tendency for studies using an
identification paradigm (g¥ = .45) to yield a larger ORB for proportion of hits
when compared with studies using a recognition paradigm g" = .22), Z, =276,
p < .01. Nevertheless, it is evident that the ORB effect is generalizable to both
recognition and lineup identification tasks. As only a small proportion (9%) of the
samples involved the use of an identification task, future studies utilizing the
lineup paradigm would be valuable.

Methodological characteristics. The second set of moderators examined
various methodological aspects that might influence. the magnitude of effects
observed across studies. First, studies were coded for whether they utilized the
identical or different facial photographs at study and test and for whether the
presentation of stimuli was mixed or blocked by race/ethnicity. Results indicated
that the type of stimulus (i.e., identical vs. different) significantly influenced
estimates of the ORB on the proportion of hits and estimates of response criterion,
Zs = 3.42, ps < .001. This effect of stimulus type was also apparent in the
proportion of false alarms, Z; = 3.27, p < .01, though not at the a = .001 level.

2This conservative criterion (@ = .001) for study moderators was chosen due to the sensitivity
of the “fixed effects” analysis. Given the exploratory nature of our investigation, we felt that such
a criterion might allow us to examine a range of variables that would likely be replicable under direct
empirical investigation. A more conservative, “random effects” model was also run on the sample
of studies (see Raudenbush, 1994), Results indicated that White participants yielded a significantly
larger own-race bias (ORB) on false alarm responses when compared with both Black, Z = 2.50,
p < .05, and other racial/ethnic participants, Z = 2.45, p < .05, White and other participants alsa
exhibited a significant difference in the response criterion estimates, Z = 2.13, p < .03. Addition-
ally, lim